THE 

EXPLOSIVES 


ENGINEER 


RC6  U  S  PAT  OF 


Forerunner  of  Progress  in 
Mining,  Quarrying,  Construction 


Since  1925,  The  Explosiyps  Engineer  has  been  privilejjed 
to  present  an  annual  article  which  summarizes  the  results 
of  the  National  Safety  Competition,  conducted  by  the 
Bureau  of  Mines,  U.  S.  Department  of  the  Interior. 

In  the  article  beginning  on  page  71,  Seth  T.  Rt*ese,  C'hief 
of  the  (Accident  Analysis  Branch  of  the  Bureau,  reports 
that  583  mines  and  (piarries  located  in  41  states  were  en¬ 
rolled  in  the  1953  contest.  The  competing  units,  represent¬ 
ing  a  total  of  156,798,125  man-hours  of  work,  made  the 
best  overall  safety  record  in  the  29-year  history  of  this 
nation-wide  contest.  Also,  both  the  injury-severity  rate  of 
4.039  days  lo.st  per  thousand  man-hours  of  work  and  the 
injury-freiiuency  rate  of  22.220  days  lost  per  million  man¬ 
hours  were  more  favorable,  by  wide  margins,  than  in  any 
other  year  since  the  competition  began. 

Perfect  safety  records  were  achieved  by  197  mines  and 
quarries.  This  is  the  largest  number  of  operations  with 
no  lost-time  injuries  in  the  history  of  the  contest.  Included 
in  the  list  of  no-accident  plants  last  year  were:  127  quarries; 
39  ojxm-pit  mines;  12  nonmetallic  mines;  10  anthracite  and 
bituminous-coal  mines;  and  9  metal  mines.  These  operations 
repre.sented  a  total  worktime  of  17,662,589  man-hours. 

On  the  basis  of  the  19.53  results,  it  is  reasonable  to  be¬ 
lieve  that  the  progress  in  safety  made  by  the  companies 
enrolled  in  the  competition  could  be  achieved  by  all  com¬ 
parable  mines  and  quarries  if  each  operating  unit  concen¬ 
trated  its  attention  on  safety  to  the  same  degree  and  with 
the  same  enthusiasm  as  the  enrolled  mines  and  quarries. 
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Viewi  and  opinions  exprrssrd  by  Chr  authors  of  articles  in  this  publication 
are  their  own,  and  they  do  not  necessarily  represent  those  of  the  publisher. 


The  Bureau  of  Mines,  in  cooperation  with  Tiik  Explo- 
sivKS  Encinker,  started  the  National  Safety  Competition  in 
1925.  During  the  intervening  years,  this  competition  has 
become  a  potent  influence  for  the  promotion  of  accident 
prevention  in  mines  and  ipiarries  in  the  United  States. 
Each  year,  competing  companies  launch  a  mass  attack 
against  occupational  hazards  —  an  attack  that  has  drawn 
attention  throughout  the  country  to  the  practicability  of 
extracting  minerals  from  the  earth  without  accidental  injury 
to  the  men  engaged  in  the  work. 

Each  year,  five  mines  and  one  ijuarry,  the  winners  in 
their  respective  group  classifications,  are  awarded  bronze 
Sentinels  of  Safety  trophies  and  green-and-white  Sentinels 
of  Safety  flags  in  recognition  of  outstanding  leadership  and 
accomplishment  in  safety  work  in  the  mineral  industry. 
(Certificates  of  Achievement  in  Safety  are  awarded  to  in¬ 
dividual  employes  at  each  winning  plant;  to  the  next  four 
ranking  plants  after  the  winner  in  each  of  the  six  groups; 
and  to  plants  with  no  lost-time  injuri(‘s,  provided  .30, (KK) 
or  more  man-hours  are  worked. 

Any  underground  mine,  open-pit  operation,  or  ipiarry  in 
the  United  States  is  eligible  to  enter  the  National  Safc'ty 
(Competition.  Applications  for  enrollment  and  copies  of 
the  contest  rules  may  be  had  by  communicating  with  tin* 
Bureau  of  Mines,  U.  S.  Department  of  the  Interior,  Wash¬ 
ington  2.5,  D.  (C. 


(CHANGE  OF  ADDBE.SS 

The  Explosives  Engineer— Cireiil.ition  Division 
fUK)  King  .Stn-et,  Wilniington,  Delaware 
Plea.se  change  the  address  of  iny  siihseription: 

NAME  . 

OLD  ADDRES.S  . 


NEW  ADDRE.S.S 


"With  this 

one  detonator,  we'll  shoot 
every  hole  in  the  blostl" 


“Remember,  Primacord  is  an  insensitive 
detonating  fuse.  It  packs  a  terrific  wallop! 

.  .  .  detonates  every  cartridge  in  every 
hole.  But  it  must  he  detonated.  It  can’t  be 
set  off  by  sparks,  friction  or  ordinary 
shock.  Stray  electrical  currents  don’t  affect 
it  —  and  a  direct  hit  hij  lightning  failed 
to  detonate  it! 

“These  are  big  advantages,  especially 
when  you’re  working  with  heavy  electrical 
equipment,  or  during  the  thunderstorm 
seasons.  Because  with  Primacord  detonating 
each  load  and  connecting  all  holes 
you  can  plan  your  blast  for  one  hole 
or  a  thou.sand,  and  handle  them 
efficiently  and  safely. 

“Then  —  and  then  only  —  tape  your 
detonator  snugly  to  the  end  of  the  trunk  line, 
and  fire  with  Safety  F'use  or  battery. 
Remember  —  tape  it,  because  a  gowl  snug 
connection  is  just  as  important  here 
as  it  is  all  along  the  line.”  p.„ 

Ask  your  •xpfosiVat  lupplior  or  wriio  for  furthor  facit  to 

THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 

Alto  Safoty  Futo  tinto  IS36 
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WHEK  EXPLOSIVES  RESEORCII PAVS  OFF 


About  487,0(KJ,0(K)  tons  of  coal  were  mined  last  year  to 
provide  fuel  for  America’s  electric  utilities,  coke  ovens 
for  pro<lucinfi  steel  and  cement,  and  railroads.  Mining 
that  tonnage  economically  and  efliciently  required  nearly 
a  quarter  billion  pounds  of  industrial  explosives. 

Illustrated  is  one  examjde  of  bow  explosives  research 
pays  off.  'i'be  proper  use  of  the  right  type  of  permissible 
explosive  brought  down  a  high  percentage  of  lump, 
ready  to  he  used  with  a  minimum  of  processing. 

Such  results  come  from  Hercules’  continuous  explo¬ 
sives  research  and  extensive  knowledge  of  field  condi¬ 


tions.  These  are  im[)ortant  factors  in  the  economical 
and  efficient  blasting  of  coal,  metals  and  nonmetallics, 
quarrying,  and  construction.  Our  technical  representa¬ 
tives  welcome  the  opportunity  to  consult  with  you  on 
blasting  problems. 

HERCULES  POWDER  COMPANY 

Explosives  Department,  Kina  St.,  \V ilminaton  99,  Del. 

Birmingham,  Ala.;  Chii  agn,  111.;  Diiliilh,  Minn.;  Ilu/Irton,  I’a.; 

Joplin,  Mo.;  Lf  .-  Angeles,  (iai.;  New  York,  N.  Y.;  I’ittslnirgh,  I’a.; 

Salt  Lake  City,  Utah;  San  Franciseo,  (lal. 
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Peter  Kiewit 

I'KKSIDKNT 

I’KTKK  KIKWIT  S<)Ns’  CX). 


A  Biography 

A  s  THK  president  of  Peter  Kiewit  Sons’  (Jo.,  one  of  the 
/jk  larger  constrnction  orKuni/ations,  Peter  Kiewit  has 
J.  m  conchisiv<*ly  demonstrated  a  rare  combination  of 
attributes:  soiintl  judgment,  keen  business  foresight,  un- 
nsiial  technical  l(*adership  and  inspirational  qualities,  and 
a  warm  appr<‘ciation  and  understanding  of  his  fellowmen. 
The  brilliant  leadership  of  this  courageous,  but  cpiiet,  indus¬ 
trialist  during  the  past  twenty  years  has  earned  many  spec¬ 
tacular  assignments  for  the  c-ompany  In*  directs;  it  has 
also  earn'‘d  for  Peter  Kiewit  the  resjx'ct  and  admiration  of 
fellow -CNjiitractors  all  over  the  world. 

“Pete,”  as  he  is  known  to  his  family  and  friends,  was  born 
in  Omaha,  Douglas  (Joiinty,  Nebraska,  September  12,  1900, 
the  son  of  Peter  and  Anna  Kit'wit.  His  maternal  grand- 
par«*nts  were  brick  manufacturers  and  masonry  contractors 
in  (Jermany;  his  paternal  ancestors  were  Dutch  craftsmen 
in  Holland.  In  the  early  ISSO’s,  Grandfather  Kiewit  migrated 
to  the  Unitc'd  States  and  settled  in  K(*okuk,  Iowa,  where 
he  established  and  operat(*d  a  brickyard  Later,  Pete’s 
father  moved  to  Omaha  and  worked  as  a  bricklayer,  a 
masonry  c-ontractor,  and,  subse<|uently,  a  general  contractor. 

Pete  received  his  formal  ethication  at  Mason  Grade  and 
(Jentral  High  sch(H>ls  in  Omaha.  While  in  grade  sch(K)l, 
much  of  his  si>are  tiim*  was  sjx'nt  as  a  water  boy,  a  car- 
jrenter’s  helper,  and  in  doing  otld  jobs  on  his  father’s  con¬ 
struction  projects.  Later,  during  high  schcol  vacation  jh*- 
riods,  he  worked  as  an  apprentice  ma.son. 

Following  his  graduation  from  high  schcM>l,  Pete  matricu¬ 
lated  at  Dartmouth  (Jollege,  Hanovc'r,  Nc*w  Hampshire.  At 


the  end  of  his  frt*shman  year  in  1920,  he  left  college  and 
returned  to  Omaha  to  work  as  a  foreman  for  Peter  Kiewit 
Sons’  Go.  in  the  building  business  which  had  been  managed 
by  his  two  brothers  since  the  death  of  their  father  in  1914. 
In  due  cfrurse,  he  was  advanced  to  various  positions  of 
responsibility  in  the  company,  culminating  in  his  being 
made  president  in  1931, 

Soon  after  Pete  became  the  directing  head  of  the  com¬ 
pany  he  introduced  a  program  of  c*xpansion,  which  included 
the  construction  of  highways,  bridges,  dams,  tunnels,  and 
companion  structures.  During  the  period  of  transition,  he 
built  up  the  company’s  key  personnel  by  the  employment 
of  enginc*ers  and  twhnical  s|)ecialists,  and,  at  the  same  time, 
accpiired  modern,  diversified  types  of  eriuipment.  Today, 
the  rt*cord  of  work  done  by  the  Kiewit  c'ompany  since  1931 
includes  the  construction  of  highways  in  twenty  states,  as 
well  as  dams,  tunnels,  airports,  power  plants,  irrigation 
projc'cts,  and  buildings  of  all  kinds. 

During  World  War  11  years,  the  company,  as  an  integral 
unit  and  in  association  with  other  contractors,  was  awarded 
contracts  from  the  Government  amounting  to  $300  million. 
The  work  included  airports,  highways,  cantonments,  and 
ordnance  and  storage  facilities  in  many  states,  ranging  from 
Tc*xas  to  Alaska.  In  1950,  at  the  rcxpiest  of  the  Army  Engi¬ 
neers,  Pete  formed  a  joint  venture  to  do  a  rush  job  in  Green¬ 
land,  known  as  “Operation  Blue  Jay.”  The  contract,  a  $100- 
million-plus  project,  involved  the  construction  of  heavy- 
bomb<*r  installations  and  housing  for  several  thousand  per- 
.sons.  In  1952,  the  company  was  awarded  a  $L2-billion 
contract  by  the  Atomic  Energy  Commission  to  build  a 
uranium  plant  in  southern  Ohio.  The  project  re(|uired  the 
Kiewit  organization  to  direct  overall  operations  involving 
approximately  $1,(XK),(X)()  worth  of  work  a  day. 

On  February  4,  19S3,  Pete  was  honored  by  The  Moles, 
an  association  of  prominent  executives  in  the  heavy-con¬ 
struction  industry  in  the  United  State's,  as  the  recipient  of 
the  nonmember  Moles  Award  for  19.53.  The  citation  accom¬ 
panying  the  award  read:  “To  Peter  Kiewit,  constructor 
extraordinary,  in  recognition  of  his  rare  vision,  enterprise, 
and  superb  skill,  notably  in  the  fields  of  public  service  and 
world-wide  heavy  c'onstruction,” 

Peter  Kiewit  married  Evelyn  Stotts  Newton  on  July  2, 
1951,  in  Denver,  Colorado.  He  has  one  son  by  a  previous 
marriage.  The  family  home  is  at  9702  North  Thirtieth  Street, 
Omaha,  Nebraska. 

Mr.  Kiewit  is  an  officer  in  sixteen  associated  c-orporations 
and  a  director  of  The  Omaha  National  Bank.  He  is  a  mem¬ 
ber  of  the  Omaha  Club  and  the  Omaha  Country  Club. 

The  demands  of  his  far-flung  c'onstruction  interests  leave 
little  time  for  Pete  to  indulge  in  other  activities.  How¬ 
ever,  when  time  and  opportunity  permit,  he  and  Mrs.  Kiewit 
find  recreation  and  relaxation  in  visits  to  their  cattle  ranches 
in  Nebraska  and  Wyoming. 


THE  WINNERS 


1953 


Anthracite 
Coal  Bwx)k  Mine 
The  Hudson  Coal  Company 
Carhondale,  Pennsylvania 


Bituminom-Coal 
Hanna  No.  4- A  Mine 


The  Union  Pacific  Coal  Company 


Hanna,  Wyoming’ 


Calloway-Mary  Mine 
Tennissee  Chopper  Company 
Ducktown,  Tennessee 


Sonmetallic 

Annandale  LiMf:sTONE  Mine 
Michigan  Limi-:stone  Division 
United  States  Steel  Corporaiion 
Boyers,  Pennsylvania 


Open-Pit 
Mahoning  Mine 
PicKANDs  Mather  &  (Company 
Hihhinf',  Minnesota 


Quarry 

Alpena  Limestone  Quarry 
Wyandotte  Chemicals  Corporation 
Alpena,  Michigan 


the  worker  carry  around  with  him  a  mental  picture 
of  his  wife  and  child,  whose  happiness  depends  upon  his 
safe  return  after  the  day*s  work,  and  these  loved  ones  be¬ 
come  his  surest  sentinels  of  safety.  ” 


January  1925 -The  Explosives  Engineer 


THE 

NATIONAL  SAFETY  COMPETITION 

OF  1953 


A  suininary  of  the  safety  records  of  583  underground  and  o|)en-|)it  mines  anti  (juarries 
in  41  states  tlirougliout  the  nation,  representing  a  total  of  156,798,125  man-hours  of  work 


SETH  r.  REESE 

Citicf,  Accident  Analysis  Kranch,  Ilcaltli  and  Safety  Division 
Bureau  of  Mines,  U,  S.  Department  of  the  Interior 


The  583  mines  and  (juarries  enrolled 
in  the  National  Safety  Competi¬ 
tion  of  1953  attained  the  best  overall 
safety  record  in  the  29-year  history  of 
this  nation-wide  contest,  conducted  by 
the  United  States  Bureau  of  Mines.  The 
records  show  that  both  the  injury- 
severity  rate  of  4.039  days  lost  per 
thousand  man-hours  and  the  injury- 
frecjuency  rate  of  22.220  per  million 
man-hours  were  more  favorable,  by 
wide  margins,  than  in  any  other  year 
since  the  competition  bej'an. 

The  anthracite  and  the  bituminous- 
coal  underground  mines  made  new 
low  records  in  both  injury-frecjuency 
and  injury-severity  rates.  A  new  low 
injury-severity  rate  was  established  in 
the  metal  underground  mines  group. 
And  the  injury-fre(juency  rate  at  (juar¬ 
ries  was  the  lowest  yet  recorded.  In 
all,  197  mines  and  (juarries,  including 
five  of  the  six  that  won  top  honors  in 
their  respective  groujjs,  had  injury-free 
rec-ords.  This  is  the  largest  number  of 
operating  units  with  j)erfect  safety 
records  in  the  history  of  the  comjH"- 
tition. 

On  the  basis  of  the  19.53  results,  it 
is  reasonable  to  believe  that  the  jirog- 
ress  in  safety  made  by  the  companies 
enrolled  in  the  contest  could  l)e 
achieved  by  all  eomjiarable  mines  and 
(juarries  if  each  ojH'ration  concentrated 
its  attention  on  safety  to  the  same  de¬ 
gree  and  with  the  same  enthusiasm  as 
the  enrolled  mines  and  (juarries. 

The  United  States  Bureau  of  Mines, 


Outstanding  features  of  the  ' 

1953  Competition: 

1.  The  best  overall  safety  rec-  j 
ord  in  the  29-year  history 

of  the  competition.  ' 

2.  Perfect  safety  records  at  I 
197  mines  and  quarries,  the 
greatest  number  of  injury- 
free  plants  since  the  con¬ 
test  began  in  1925. 

3.  An  enrollment  of  583  mines 
and  quarries  l(K.‘ated  in  41 
states  throughout  the  na¬ 
tion. 


in  coojjcration  with  The  Explosives 
Engineeh,  inaugurated  the  National 
Safety  Comjjetition  in  1925.  During 
the  intervening  years,  this  comjietition 
has  become  a  jiotent  influence  for  the 
jiromotion  of  accident  jirevention  in 
mines  and  (juarries  in  the  United 
States.  Each  year,  mining  and  (juarry- 
ing  comi)anies  acting  concertedly, 
through  the  National  Safety  ComjXiti- 


tion,  launch  a  mass  attack  against  oc¬ 
cupational  hazards— an  attack  that  has 
drawn  attention  througlunit  the  nation 
to  the  jiracticability  of  extracting  min¬ 
erals  from  the  earth  without  injury  to 
the  men  engaged  in  the  work. 

This  annual  contest,  strategically 
jilaced  in  the  midst  of  a  major  industry, 
was  designed  to  helj)  stimulate  greater 
safety-consciousness  and  to  eliminate 
lost-time  injuries  among  the  million  or 
more  men  emjiloyed  in  that  industry, 
and  uj)on  which  these  men  and  their 
families  dejieiid  for  their  daily  sus¬ 
tenance. 

In  1925,  the  first  year  of  the  National 
Safety  Comjjetition,  the  enrollment 
covered  210  mines  and  (juarries;  in 
19.30,  the  number  of  |)lants  enrolled 
had  increased  to  .337.  In  the  19.53  corn- 
jietition,  583  mines  and  (juarries,  lo¬ 
cated  in  41  states  throughout  the  na¬ 
tion,  were  entered  in  the  contest.  The 
units  comjieting  in  1953  included  148 
coal  mines  in  12  states;  62  metal  mines 
in  15  states;  51  nonmetallic  mines  in 
19  states;  102  ojien-|>it  mines  in  26 
states;  and  220  (juarries  in  .35  states. 
This  widesjiread  enrollment  emjjha- 
sizes  the  fact  that  the  contest  is  a  na¬ 
tional  safety  crusade  in  fact  as  well  as 
in  name. 

The  .stati.stics  in  the  National  Safety 
Cmmjwtition  of  19.53  show  that  the 
.583  enrolled  eompanies  were  oj}erat(*d 
a  total  of  1.56,798,12.5  man-hours  of 
work.  Perfect  records  of  no  lost-time 
injuries  were  recorded  by  197  com- 
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CX)AL  HK(K>K  VfINKRS:  Kmployes  of  The  Hudson  C^oal  Company’s  C^al  Brook  mine,  Carbondale,  Pennsylvania,  made  the  best  record  in  the 
National  Safety  (Competition  of  1953,  in  the  anthracite  underground  mine  group. 


puliics:  10  wert*  in  the  uiithracite  and 
bituininoiis-c'oal  mine  groups;  9  in  the 
metal  mine  group;  12  in  the  nunmetal- 
lic  mine  group;  39  in  the  open-pit  mine 
group;  and  127  in  tlu*  (jiiarry  group. 
The  o])erating  iK*rsonnel  at  these  in¬ 
jury-free  plants  worked  an  aggregate 
of  17,602,589  man-hours.  The  attain¬ 
ment  of  perfect  safety  records  clearly 
indicates  extremely  close  ctKtperation 
on  the  part  of  employes  and  their  su- 
IH'rvi.sors  in  carrying  through  an  effi¬ 
cient  safety  program.  Each  man  em- 
|)loy(Hl  at  these  no-accident  plants  has 
earned  special  commendation  for  the 


part  he  played  in  achieving  such  an 
outstanding  accomplishment. 

The  records  of  the  mines  and 
(piarries  that  won  top  honors  in  the 
19.53  National  Safety  Competition  are: 

Anthracite  underground  mines:  Coal 
Brook  mine,  The  llud.son  Coal  Com¬ 
pany,  (Jarbondale,  Pennsylvania. 

Bituminous-coal  underground  mines: 
Hanna  No.  4-A  mine,  The  Union  Pa¬ 
cific  (Joal  Company,  Hanna,  Wyoming. 

Metal  underground  mines:  Callo¬ 
way- .Mary  mine,  Tennes.see  Copix*r 
(Jompany,  Ducktown,  Tennes.see. 

Nonmetallic  underground  mines: 


KOTAHY  (X)AL  TIPPLK:  (3rmrnt  Sinibaldi,  at  left,  Frank  Sahema,  and  Frank  llodorawis, 
memhen  of  Coal  Brook  mine's  grievance  and  safety  committee,  have  a  look  at  the  rotary  tipple. 


Annandale  mine,  Michigan  Limestone 
Division,  United  States  Steel  C^orpora- 
tion,  Boyers,  Pennsylvania. 

Open-pit  mines:  Mahoning  mine, 

Pickands  Mather  &  Company  (Ma¬ 
honing  Ore  and  Steel  Company),  Hih- 
hing,  Minnesota. 

(Quarries:  Alpena  (juarry,  Wyandotte 
(chemicals  Company,  Alpena,  Michi- 
gan. 

The  Basis  of  Awards 

The  National  Safety  Competition  is 
conducted  each  year  by  the  Bureau  of 
Mines,  United  States  Department  of 
the  Interior.  The  operations  participat¬ 
ing  are  divided  into  six  group  classifi¬ 
cations:  anthracite  underground  mines, 
bituminous-coal  underground  mim^s, 
metal  underground  mines,  nonmetallic 
underground  mines,  open-pit  mines, 
and  (iparries.  The  five  mines  and  the 
one  (juarry  that  have  the  lowest  injury- 
severity  rates— the  number  of  days  lost 
through  disabling  injiu-ies  per  1,0(K) 
man-hours  of  worktime— are  the  win¬ 
ners  in  their  respective  groups.  A 
bronze  Sentinels  of  Safety  trophy,  pro¬ 
vided  by  Thk  Explosivks  Encinekb,  is 
awarded  to  the  winning  mines  and  the 
(juarry  in  recognition  of  outstanding 
leadershij)  in  safety  work  in  the  mineral 
industry. 

In  addition  to  the  trojyhy  awards, 
a  Sentinels  of  Safety  flag,  made  in  the 
traditional  green-and-white  colors  of 
safety,  is  presented  to  each  of  the  six 
winning  operations.  Flown  over  the 
winning  properties,  the  flags  are  a 
daily  reminder  to  the  miners  and 
(juarrymen  of  what  has  been  accom¬ 
plished  in  safety  on  the  job.  The  con¬ 
tribution  of  each  emjiloye  and  official  ' 

to  the  record  of  the  winning  plants  is 
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COAL  BROOK  OFFICIALS:  Officials  of  Hudson  Coal  Company’s  Coal  Brook  colliery  pose 
for  file  photographer  in  front  of  No.  35  tunnel:  Left  to  right,  Leo  Ilealy,  superintendent; 
C.  Gerald  Blake,  assistant  superintendent;  K.  T.  Miller,  safety  engineer;  Gtnrrge  Robinson, 
mine  foreman;  three  sectional  foremen:  James  McAndrew,  William  Stratford,  Preston  Lambert. 


recognized  by  the  award  of  individual 
Ortificates  of  Achievement  in  Safety 
by  the  Bureau  of  Mines.  Certificates 
are  also  awarded  to  the  next  four 
ranking  plants  after  the  winner,  as  well 
as  to  plants  with  no  lost-time  injuries 
during  the  year,  provided  30,000  or 
more  man-hours  are  worked.  If  two 
or  more  plants  in  a  group  classification 
in  the  contest  have  been  free  of  dis¬ 
abling  injuries  during  the  year,  their 
rankings  are  determined  by  the  num¬ 
ber  of  man-hours  worked.  A  disabling 
injury  is  one  that  incapacitates  an  em¬ 
ploye  for  longer  than  the  remainder  of 
the  day  on  which  the  accident  oc¬ 
curred.  In  the  competition,  fatal,  per¬ 
manent  total,  permanent  partial,  and 
temporary  total  injuries  are  considered 
in  computing  the  accident-severity  rate 
of  each  operation. 

The  Committee  of  Award 

The  National  Safety  Competition  is 
conducted  under  rules  which  are 
(juite  specific.  They  were  adopted  .so 
that  competing  companies  might  be 
able  to  determine  for  themselves  dur¬ 


ing  the  progress  of  the  contest  the  ap¬ 
proximate  degree  of  suc'cess  attending 
their  efforts  to  win  the  Sentinels  of 
Safety  trophies.  However,  as  a  further 


means  of  assuring  the  confidence  of 
enrolled  companies  in  the  impartiality 
in  the  conduct  of  the  competition,  the 
rules  provide  for  a  (a)mmittee  of 


LEGEND; 

I  I  BIOCIC  S€Al  STOPPING 
rMin  MET.  lATH  &  PIASTEK  STOPPING 
aaiii  cuDTAiN 

DIRECTION  OP  AID  CUDRENT 


SHORTWALL  CUTTING 
MACHINE  FOLLOWS 
►  DUCKBILL  -  RIGHT 

TO  LEFT  ACROSS 
FACE  j 
COMPLETE  %  ^ 

ROOM-NECK  (SOO 
BEFORE  MAKING 


W  AFTER  CUAN-UR 
MAKE  NEW  SHAKER 
SET'UR-  simultaneous 
WITH  EXTENSION  OF 

Bffi  T  rrsitlwrtfnB  aw 


MEN  SEQUISEO 
1  UNIT  FOREMAN 
3  MACHINE  RUNNERS 
3  DUCKSM.L  OPERATORS 
1  LOADING  HEAD  MAN 
I  MOTORMAN 
9  total 


PANEL  DEVELOPMENT 
3— G30  GOODMAN  SHAKERS  WITH 
AUTOMATIC  DUCKBILL 
3-7S  5UUIVAN  S.  W.  MACHINES  WITH 
tVi’  CUniR  BAR 
3-CP  NO.S72  PERMISSIBIE  HAND  HELD  DRILLS 
1-36'  portable  BEIT  CONVEYOR 
l-B  TON  TROLLEY  HAULAGE  LOCOMOTIVE 


COMPLETE 
ROOM-NECK  (SO’) 
MAKING 
NEW  BET-UP 

CUT  THRU -NOT  SHOT  DOWN- 
NOTE  SKETCH  SHOWS  X-CUT 
DRIVEN  FROM  CENTER  PLACE— 

THIS  DEU  BERATE  TO  POINT  OUT 

importance  of  small  details  op 

WORK-BLIND  X-CUTS  ARE  TO  BE 
DRIVEN  FROM  OUTSIDE  PLACE 
ALLOWING  HANDIOADING  ON 
BELT  CONVEYOR  WHEN  SHOT  DOWN. 


'lOTE: 

rURTAINS  ARE  REPLACED 
WITH  METAL  LATH  AND 
PLASTER  STOPPINGS  AS 
SHAKRVG  CONVEYORS 
ARE  advanced. 


36  INCH  Portable 
BELT  conveyor 
SPEED*  3S0  FPM 
CAPACITY**00  TPM 


TRACKLESS  MINING:  The  development  of  panel-belt  mining  with  mobile  loaders  in  Union  Pacific  (.^oal  (.'ompany’s  Hanna  4-A  mine  at  Hanna, 
Wyoming,  resulted  in  operating  efficiency  of  a  high  order.  Room  necks  are  staggered  on  opposite  sides  of  the  panel  with  rcNim  centers  of  75  ft. 
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SAFKTY  (;()NKKKKNC:E!  Typical  of  the  Union  Pacific  Coal  C^ompany  management's  approach  to  safety  are  regular  staff  meetings  on  the  subject, 

held  at  frequent  intervals  in  the  main  office  in  Rock  Springs,  Wyoming. 


STORINfJ  P^XPl.OSIN’ES  UNDF.RCJROl'ND:  In  all  Union  Pacific’s  underground  coal  mines, 
each  magazine  for  the  storage  of  iiermissihle  explosives  is  located  in  accordance  with  proper 
ndes  and  regulations.  Only  one  day's  supply  of  explosives  is  placed  in  each  magazine. 


Award.  A  summary  of  the  records  cov- 
erinK  man-hours  and  injuries  at  each 
of  the  leadint'  five  contenders  for  each 
of  the  six  trophies  is  submitted  to  this 
committee.  Seven  men,  tiationally 
prominent  Irnt  having'  no  connec-tion 
with  the  Bureau  of  Mines,  compri.se  the 
C.ommittee  of  Award  for  the  National 
Safety  Competition  of  19.S3.  They  are: 
Leo  F,  Reinartz,  president,  .American 
IiKstitute  of  Mining  and  Metallurgical 
Engineers;  Ned  Dearborn,  president. 
National  Safety  Council;  L.  C.  (Camp¬ 
bell,  president.  National  (Coal  Associa¬ 
tion;  (Charles  Ferguson,  director.  Safety 
Division,  United  Mine  Workers  of 
America;  Howard  I.  Young,  president, 
American  .Mining  Congress;  A.  T.  Cold- 
b(*ck,  engineering  director.  National 
(Crushed  Stone  Association,  Inc.;  and 
(C.  D.  Franks,  jiresident,  Portland 
Cement  A.s.sociation. 

A  majority  vote  of  this  committee  of 
seven  men  determines  the  winners  of 
the  troj^hies.  The  vote  of  the  commit¬ 
tee  for  the  19.S3  contest  rankings  was 
unanimous  for  the  winning  ojx*ration 
in  each  of  the  six  groups. 

Rules  of  the  Com|H'tition 

.Any  underground  or  open-pit  mine 
and  any  (juarry  is  eligible  to  be  en- 


1 
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rolled  in  the  National  Safety  Competi¬ 
tion.  To  maintain  eligibility  for  the 
Sentinels  of  Safety  trophies,  a  plant 
must  have  been  operated  not  less  than 
1(X)  days  and  have  a  total  time  of  work 
of  not  less  than  3(),(XK)  man-hours  in 
underground,  quarry,  or  open-pit 
operations  during  the  contest  year.  A 
designated  official  at  each  of  the  en¬ 
rolled  plants  agrees  to  furnish  a  report 
of  each  lost-time  or  disabling  injury, 
together  with  certain  employment 
data,  to  the  Bureau  of  Mines.  Any  in¬ 
jury  which  causes  temporary  disability 
is  charged  with  the  number  of  calendar 
days  of  the  injured  employe’s  inability 
to  work.  Such  number  of  days  includes 
Sundays,  holidays,  and  all  other  days, 
whether  the  mine  or  (juarry  was  active 
or  idle.  Each  death  or  permanent  total 
disability  resulting  from  an  accident 
while  at  work  is  charged  with  6,(XX) 
days.  For  permanent  partial  disabili¬ 
ties,  such  as  the  loss  of  a  finger  or  an 
eye,  or  the  loss  of  function  of  any  part 
of  the  body,  the  charge  is  such  part  of 
6,(XX)  days  as  the  partial  disability 
bears  to  the  total  and  permanent  de¬ 
struction  of  an  employe’s  ability  to 
work.  The  various  charges  for  perma¬ 
nent  partial  disabilities  are  listed  in  a 
detailed  set  of  rules  which  are  .sent  to 
each  enrolling  plant. 

At  the  close  of  the  competition  each 
year,  the  determined  .severity  rate  and 
a  summary  of  the  basic  figures  from 
which  the  rate  is  derived  are  sent  to 
each  enrolled  operation  for  certifica- 


OLD  TIMERS'  BUILDING:  Old  Timers’  BuildiriK  in  Rock  SpriiiKs,  WyominR,  is  the  center 
of  diversified  activities  for  Union  Pacific  coal  mine  employes,  their  families,  and  friends.  To  the 
right  is  “('harlie  Smith,”  the  first  locomotive  used  in  the  company's  mechani/ed  mining  program. 


MINE  SUPERVISORS:  Mining  operations  in  the  CJalloway-Mary  mine  of  the  Tennessee 
(,'opper  Company  are  siipervi.sed  hy  If.  W.  Whitlow,  mine  foreman,  at  left,  assisted  by  R.  R. 
Swafford,  11.  A.  Picklesimer,  R.  J.  Deaver,  E.  II.  Hawkins,  and  Harold  Dale. 


UiLt 


when  it  was  first  so  honored,  this  mine 
was  operated  a  total  of  1,127,578  man¬ 
hours  with  83  disabling  injuries  to  its 
personnel.  This  resulted  in  a  frequency 
rate  of  73.609  injuries  per  million  man¬ 
hours  and  a  severity  rate  of  2.148  days 
per  thousand  man-hours.  Ten  years 
later,  when  it  received  the  award  of  a 
second  Certificate  of  Achievement  in 
Safety,  the  mine  was  operated  277,590 
man-hours  with  only  15  disabling  in¬ 
juries,  representing  a  frequency  rate 
of  54.037  and  a  .severity  rate  of  0.897. 
The  accident-frefjuency  rate  of  19.131 
injuries  per  million  man-hours  and  the 
.severity  rate  of  0.21  day  lost  jier  thou¬ 
sand  man-hours  at  this  mine  last  year 
were  lower  than  corresponding  rates 
in  any  year  in  which  the  C>oal  Brook 
mine  has  participated  in  the  National 
Safety  Competition.  This  conspicuous 
improvement  in  accident  prevention 
over  a  period  of  years  shows  clearly 
what  can  be  attained  through  the  close 
cooperating  effort  of  mine  employes 
and  company  officials  in  making  a  well- 
planned  safety  program  work. 

In  all,  42  anthracite  mines  were  en¬ 
rolled  in  the  1953  competition.  They 
had  an  aggregate  worktime  of  approxi¬ 
mately  11  million  man-hours,  with 
record  low  injury-fretpiency  and  in¬ 
jury-severity  rates.  These  rates  were 
68.633  and  6.271,  respectively.  The 
previous  lowest  fretpiency  rate  of 
71.786  was  rc'corded  in  the  1935  com¬ 
petition;  the  previous  lowest  .severity 
rate  was  7.464,  in  the  1926  competition. 

Bituminous-Coal  Mines 

The  best  safety  record  in  the  bitu- 
minous-c'oal  underground  mines  group 
was  made  by  Hanna  No.  4-A  mine  of 
The  Union  Pacific  Coal  C>ompany,  lo¬ 
cated  at  Hanna,  Carbon  County,  Wyo¬ 
ming.  The  Sentinels  of  Safety  trophy 
was  awarded  to  this  mine  for  its  perfect 
record  of  no  lost-time  injuries  during 
a  working  time  of  574,702  man-hours 
during  1953. 

Hanna  No.  4-.A  mine  was  entered  in 
the  National  Safety  Competition  in 
1934.  During  the  past  20  years,  its  em¬ 
ployes  have  worked  11,932,264  man¬ 
hours  with  only  84  injurit‘s  which 
caused  107,264  days  of  disability.  This 
adds  up  to  a  fr(*fpiency  rate  of  7.04 
and  a  severity  rate  of  8.989.  By  virtue 
of  excellent  safety  records  in  1936, 
1938,  and  1944,  this  mine  was  awarded 


tion  as  to  the  accuracy  and  complete¬ 
ness  of  the  original  data  furnislu'd  by 
the  c'ompany  to  the  Bureau  of  Mines. 

Application  forms  for  enrollment  in 
the  contest  and  a  list  of  the  rules  of 
the  com|M'tition  may  lx*  obtained  by 
writing  to  the  Accident  Analysis 
Branch,  Health  and  Safety  Division, 
Bureau  of  Mines,  United  States  De- 
|)artm(‘nt  of  the  Interior,  Wa.shington 
2.5,  D.  C. 

Anthracite  Ibiderground  Mines 

The  Ca>al  BnH)k  mine  of  The  Hud¬ 
son  (a>al  Company  at  Carbondale, 
Lackawanna  (>ounty,  Ptmnsylvania,  in 
the  northern  ant.hracite  field,  won  the 


top  safety  honor  in  the  anthracite  un¬ 
derground  mines  group.  Its  winning 
rt‘cord  in  19.53  shows  the  mine  em¬ 
ployes  worked  209,088  man-hours  with 
only  4  disabling  injuries  that  cairsed 
an  aggregate  time  loss  of  44  days.  This 
represents  an  injury-severity  rate  of 
0.21  day  lost  per  1,(KK)  man-hours  of 
working  time. 

The  award  of  the  Sentinels  of  Safety 
trophy  is  the  first  time  Caial  Brook  mine 
has  won  it  in  19  years  of  participation 
in  the  National  Safety  Competition. 
Since  its  enrollment  in  19.3.5,  C'oal 
Br(K)k  mine  has  been  awarded  Certifi¬ 
cates  of  Achievement  in  Safety  in  the 
1942  and  1952  competitions.  In  1942, 


TIIK  (;KNTHAL  SHAFT:  The  Basin  ores  mined  deep  underKround  in  the  Calloway-Mary  mine 
at  Ducktown  are  hoisted  up  this  central  shaft  to  the  surface  for  delivery  to  the  Copperhill  plant. 
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Certificates  of  Achievement  in  Safety 
in  those  years.  The  award  of  the  Sen¬ 
tinels  of  Safety  trophy  in  1953  is  a 
tribute  to  each  mine  employe  for  his 
determination  to  work  with  safety, 
thereby  protecting  himself  and  his  fel¬ 
low  workmen.  It  is  worthy  of  note,  at 
this  time,  to  direct  attention  to  the  fact 
that  the  safety  records  made  at  other 
mines  of  The  Union  Pacific  Coal  Com¬ 
pany  are  outstanding  in  the  history  of 
this  nation-wide  competition.  The 
award  of  the  trophy  to  the  Hanna 
No.  4-A  mine  for  its  1953  record  marks 
the  fourteenth  time  a  similar  award  has 
been  made  to  a  U.  P,  Coal  Company 
mine  in  the  21  years  it  has  enrolled  a 
unit  in  the  competition. 

The  106  bituminous-coal  operations 
entered  in  last  year’s  contest  were 
worked  more  than  63  million  man¬ 
hours.  They  made  new  low  injury- 
frequency  and  injury-severity  rates  of 
17.858  and  4.637,  respectively.  These 
rates  represent  improvements  of  21 
and  18  per  cent  as  compared  with  the 
previous  low  rates  of  22.682  and  5.685, 
which  were  established  in  the  1952 
competition. 


SCALING  DOWN  LOOSE  GROUND:  On  the  24«h  level  in  the  Culloway-Mury  mine  of 
Tennessee  Copper  C'ompany,  the  photographer  took  a  picture  of  A.  G.  Key  as  he  scaled  down 
loose  ground  at  a  working  place. 


THE  CXIPPEKIIILL  PLANT:  An  aerial  view  of  the  plant  at  Copperhill,  Tennessee,  where  the  smelting  of  iron  sinters  for  steel  mills  and  the 

manufacture  of  sulphuric  acid  and  other  products  are  carried  on. 
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THK  SAFKTV  (X)VfMITTKK:  FoIIowiiik  a  meeting  of  Tennessee  CX>pper  Company’s  labor-management  safety  committee  at  Copperhill,  Ten' 

nessee,  the  members  of  the  joint  committee  have  their  picture  taken. 


.\fetul  Mines 

The  (Jalloway-Mary  mine  of  tlie 
Teniies.see  (Copper  (atinitany  at  I^iick- 
towii,  Polk  (ariiiity,  Teiiiie.ssee,  won 
first  jtlace  and  the  Sentinels  of  Safety 
trophy  in  tlu*  metal  iinder^ronnd  mines 
j^roiip.  Its  winning'  I9.S3  record  was  a 
|)erh*ct  one,  with  no  lost-time  injuries 
diiriiij'  a  total  worktime  of  14.5,088 
man-honrs. 

This  mine  became  a  ctmiiK-titor  for 


national  safety  honors  in  1944.  Since 
that  time,  it  has  made  .several  outstand¬ 
ing  safety  records.  In  1945,  1946, 1948, 
and  1952,  (>’alloway-.\Iary  mine  re¬ 
ceived  honorable  mention  and  was 
awarded  (a*rtificates  of  .Achievement 
in  Safety.  During  the  ten  years  it  has 
been  a  participant  in  the  contest,  it  has 
had  six  injury-free  years.  The  employes 
at  this  mine  have  earned  heartiest  t“on- 
gratiilations  for  the  j>erfr*ct  record  in 


195'3,  and  for  their  persistent  efforts  to¬ 
ward  achieving  this  goal. 

The  62  metal  mines  enrolled  in  1953 
were  o|H*rated  24?i  million  man-hours, 
resulting  in  an  injury-severity  rate  of 
3.912  days  per  thousand  man-hours. 
This  is  the  lowest  rate  attained  by  this 
group  in  the  history  of  the  cximpetition. 
The  injury-freipiency  rate  of  33.97  per 
million  man-hours  was  only  slightly 
higher  than  the  19.52  rate;  however,  it 


COMPANY  OFFICIALS:  OHiciuh  of  Tennessee  C«»pper  Company  include:  Front  row,  left  to  right:  K.  R.  Bums,  assistant  manager;  T.  A.  Mitchell, 
vice  president  and  general  manager;  l.amar  Weaver,  general  superintendent.  Back  row,  left  to  right:  Sam  Craig,  general  mine  foreman;  H.  F. 
Kendall,  mine  superintendent;  A.  D.  Annand,  mine  safety  engineer;  D.  R.  Wagner,  chief  mining  engineer;  S.  E.  Sharp,  safety  director. 
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SALIENT  FEATUKES  OF  THE  NATIONAL  SAFETY  COMPETITION 


19  5  3 


Tyt>e  of  Mine 

S umber  of 
Mines 

Man-hours 

Fatal 

Injuries 

Nonfatal 

Injuries 

Total 

Days  of 
Disability 

Fret/uenry 

Hate 

.Set  erlti/ 

Hate 

Antlirudtr 

42 

10,883,976 

7 

740 

747 

68,2.50 

68.63.3 

6.271 

Hitunniioiis-coui 

106 

63,109,468 

31 

1,096 

1,127 

292,631 

17.8.58 

4.637 

Metal 

62 

24,786,515 

9 

8.33 

842 

96,964 

.33.970 

3.912 

N'oniiietullie  niinerul 

51 

9,878,291 

12 

192 

204 

87,.504 

20.651 

8.658 

Total 

261 

108,a58,250 

.59 

2,861 

2,920 

545,349 

26.873 

.5.019 

()|5«‘ii-pit 

102 

24,819,445 

2 

.304 

.306 

29,925 

12..329 

1.206 

Quarries 

220 

23,320,430 

4 

2.54 

2.58 

.58,048 

11.063 

2.489 

(iraiid  Total 

583 

156,798,12.5 

A5 

.3,419 

3,484 

6.33,322 

22.220 

4.639 

TWENTY-NINE-YEAK  HISTORY  OF  THE  NATIONAL  SAFETY  COMPETITION 

10  2  5.1953 


Tyi>e  of  Mine 

Man-hours 

Fatal 

Injuries 

Nmifatal 

Injuries 

Total 

Days  of 
Disability 

F  ret  fueney 
Hate 

Severity 

Hate 

Anthracite 

644,960,619 

759 

.56,389 

.57,148 

6,702,362 

88.6)7 

10.392 

Hitiiiiiinoiis-coal 

1,364,652,5.58 

1,.369 

.59,292 

«),661 

12,995,883 

44.452 

9.523 

.Metal 

.51.5,082,.581 

413 

18,012 

18,42.5 

3,602,2.51 

.65.77 1 

6.994 

.\oniiietallic  inint’ral 

127,659,9.56 

83 

3,64.5 

3,728 

7.32,.385 

29.1.57 

5.728 

Total 

2,652,.5.5.5,714 

2,624 

137,3.38 

139,962 

24,0.32,881 

.52.765 

9.060 

();)en-pit 

308,785,226 

90 

.5,109 

.5,199 

884,884 

16.8.37 

2.866 

Quarries 

479,970,.342 

237 

9,310 

9,.547 

2,139.201 

19.891 

4.457 

Clrand  Total 

.3,441,311,282 

2,951 

151,7.57 

1.54,708 

27,0.56, ‘)66 

44.9.56 

7.862 
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ANNANDALK  MINK  KMPKOYKS:  These  Annandale  miners,  saluting  the  photographer  in  front  of  the  mine  entrance  at  Boyers,  Pennsylvania, 
won  the  Sentinels  of  Safely  trophy  for  the  second  straight  year.  Their  record  for  1953  was  896,629  man-hours  of  work  without  a  lost-time  injury. 


THE  EXPLOSIVES  E.NGINEER 


MAY-IUNE,  1954 


a  total  worktime  of  2,549,932  man¬ 
hours.  During  this  period,  the  accident- 
fretjuency  rate  was  0.392  per  million 
man-hours  and  the  severity  rate  0.005 
ix*r  thousand  man-hours.  The  attain¬ 
ment  of  a  perfeet  safety  record  for  the 
second  straight  year  is  definite  proof 
that  each  Annandale  mine  employe 
and  official  has  worked  unceasingly  to¬ 
ward  the  elimination  of  accidents  on 
the  job. 

In  the  nonmetal  group,  the  average 
participant  did  not  fare  too  well  in 
preventing  accidents.  The  safety 
record  for  the  group  in  1953  reveals  an 
injury-severity  of  8.858  days  lost  per 
1,(KK)  man-hours  of  exposure,  close  to 
five  times  higher  than  the  1952  rate 
and  well  above  the  average  rate  for 
the  group  since  1925.  In  1953,  the  in- 
jury-frecjuency  rate  was  also  slightly 
higher,  but  lower  than  the  average  rate 
for  the  group  in  the  29  contest  years. 
Statistics  show  sporadic  recessions  in 
safety  rectirds  at  nonmetallic  mines  in 
the  past,  with  recoveries  cpiick  and 
consistent. 

Open-pit  Mines 

A  veteran  competitor,  the  Mahoning 
mine  of  Pickands  Mather  &  Company 


was  lower  than  the  average  rate  for  the 
29-year  period  of  the  conh'st. 

Nonmetallic  Underground  Mines 

For  the  .st'cond  consecutive  year,  the 
Anuandah'  limestone  mine  of  Michigan 
IJmestone  Division,  Unitt'd  States 
Steel  Corporation,  locatt'd  at  Boyers, 
Butler  County,  Pennsylvania,  won  top 


honors  for  the  best  safety  record  in  the 
nonmetallic  underground-mine  group. 
In  1953,  this  mine  was  ojwrated  896,- 
629  man-hours  without  a  lost-time  in- 
jury. 

During  the  three  years  .Annandale 
mine  has  participated  in  the  competi¬ 
tion,  only  one  lost-time  injury  was  re¬ 
corded,  causing  a  loss  of  12  days  during 


S.AFKTY  (X)MMITTKK:  The  members  of  Annandale  mine’s  safety  c-ommittee  represent  the 
niaiMigentenI  and  the  l<H-al  union.  The  work  of  this  group  is  responsible,  in  large  measure, 
for  the  elimination  of  lost-time  accidents  at  this  underground  limestone  mining  operation. 


BLASTED  LIMESTONE:  A  pile  of  broken  limestone  in  a  room  underKround  in  the  Annandale  mine  after  a  primary  blast  had  been  fired.  The 
blasted  limestone  is  recovered  and  delivered  to  plants  on  the  surface  by  various  nHidern  mechanical  units. 

(Mahoning  Ore  and  Steel  Company)  ous  participant  in  the  National  Safety  were  1931, 1938, 1940, 1941, 1942, 1945, 

at  nibbing,  St.  Louis  County,  Minne-  Competition  since  its  first  enrollment  and  1947,  when  it  won  the  Sentinels  of 

sota,  came  hack  to  the  winner’s  circle  24  years  ago.  During  that  long  period.  Safety  trophy  for  the  best  record  in  its 

in  1953.  During  last  year,  this  mine  it  has  compiled  an  outstanding  record  gnnij).  In  19^32,  1934,  1935,  1946,  1949, 

was  worked  773,666  man-hours  and  a  in  accident  prevention,  with  a  total  and  19.50,  it  received  awards  of  Cer- 

perfect  record  of  no  lost-time  injuries  operating  figure  of  10,298,373  man-  tificates  of  Achievement  in  Safety  for 

was  recorded.  hours  and  only  15  di.sal)ling  injuries.  splendid  acc-omplishments  in  prevent- 

.Mahoning  mine  has  been  a  continu-  Its  best  years,  from  a  safety  .standpoint,  ing  accidents  in  the  mine.  Mahoning 


LOADING  A  MINE  CAR:  A  shuttle  car  oper¬ 
ator  in  the  Annandale  mine  discharges  blasted 
limestone  from  one  of  the  underground  wf»rk 
r(M>ms  into  a  mine  car  for  transportation  outside 
to  the  crushing  plant. 


ANNANDALE’S  SUPERVLSORY  FORCE:  Front  row,  left  to  right:  L.  E.  Ihioks, 
chief  electrician;  K.  II.  Kerr,  master  mechanic;  T.  A.  McC'lure,  assistant  mine  foreman; 
A.  S.  Wiland,  chief  clerk  and  paymaster.  Second  row,  left  to  right:  L.  L.  Kohimeyer, 
assistant  mine  foreman;  G.  A.  Sweetapple,  mine  foreman;  M.  C.  Scott,  plant  engineer; 
J.  W.  Baird,  manager;  A.  J.  Guerin,  plant  foreman. 
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(.'HUSHING  And  S(.'KKF^NING:  This  view  of  the  enishitiK  and  .screening  plant  at  Annandale  mine  is  typical  of  the  good-housekeeping  practices 
in  effect  at  all  properties  of  the  Michigan  Limestone  Division  of  United  States  Steel  Corporation. 


iiiiiu*  employes  iiifrit  prai.st*  for 

tlicir  c-oiitiiiiiiiif'  (‘(forts  in  making'  pos- 
sil>I(‘  siicli  iiiapiificoiit  records. 

Tlie  eiirollineiit  in  the  oj)en-pit 
mines  ffronp  in  IfkS'f  was  (02.  This  was 
an  increase  of  12  over  the  19.52  fimire, 
repre.sentinj'  the  j^reatest  ninnher  ol 
mint’s  to  compete  in  this  classification 
since  the  competition  was  started.  The 
average  participant  had  favorable  in¬ 
jury  experienee.  The  overall  record  of 
this  Hronp  showed  an  injury-severity 
rate  of  1.2(Ki,  the  .second  lowe.st  in  the 
29  years  of  the  contest,  bettered  only 
in  1931.  'I’he  injnry-frcHpiency  rate, 
12.329  per  million  man-honrs,  was 
lower  than  the  1952  rate  by  more  than 
a  |M*r  cent,  and  close*  to  37  iM*r  c(‘nt 
better  than  the  average  injnry-fre- 
(jnency  rate  for  this  Uronp  since  the 
start  of  the  comp(‘tition. 


won  top  honors  and  received  the  tro¬ 
phy  award  for  a  perfect  safety  record. 
In  19.51,  it  ranked  second  in  the  j^roiip, 
and  was  awarded  a  (Certificate  of 
.Achievement  in  Safety.  During  the  13 
years  Alpena  (jnarry  has  been  enrolled 
iti  the  competition,  it  has  been  worked 
.5,671,512  man-honrs  with  only  45  dis- 
abling  injuries.  This  represents  an  all- 
time  frecjnency  rate  of  7.9.34  injuries 
per  million  inan-honrs  and  a  .severity 
rate  of  0.762  day  per  thousand  man- 
honrs.  The  winning  of  the  award  of 
the  S(‘ntinels  of  Safety  trophy  in  19.5^3 


is  a  tribute  to  the  employes  and  of¬ 
ficials  at  this  (jiiarry  for  their  continu¬ 
ing  efforts  to  eliminate  accidents  in 
their  daily  work.  Tliey  are  deserving 
of  h(*artiest  congratulations  for  their 
perfect  record  in  19.53  and  for  their 
accomplishments  in  promoting  safety 
in  the  (piarry  through  the  years. 

The  220  (juarries  entered  in  the  19.53 
contest,  the  second  largest  enrollment 
for  the  group  in  the  history  of  the  com¬ 
petition,  were  worked  more  than  2.3 
million  man-honrs,  a  new  record  for 
the  ({iiarry  group.  The  injury-fre- 


(^iiurries 


The  Alpena  limestone  <piarry  of 
Wyandotte  (Clu’inicals  (Corporation,  lo¬ 
cated  at  .Alpena,  .Alpena  (Comity,  Mich¬ 
igan,  had  the  best  injury  experience  of 
all  the  220  <|narri(‘s  (‘itrolh’d  in  the 
19.53  competition.  The  S(*ntinels  of 
Safety  trophy  was  award(‘d  to  the  .Al- 
|>ena  ipiarry  for  an  injury-free  record 
during  4.59,668  man-hours  of  exposure. 

This  is  the  s(*cond  award  of  the 
famous  trophy  to  this  ipiarry  during 
its  13  years  of  participation  in  the  Na¬ 
tional  Safety  (ComjH'tition.  In  194.‘3,  it 


M.AHONING  MINK  KMPI.OYK.S:  This  group  of  Mahoning  mine  employes  from  the  me- 
ehanieal  repair  department  keeps  the  ore-moving  equipment,  such  as  the  haulage  truck  in 
the  background,  in  top  operating  condition. 
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ANTHRACITE  UNDERGROUND  MINES 


No.  10  Slo|X‘  mine,  M(X)sic,  Lackawanna 
County,  I’cnnsylvania,  oixTatccl  by  Ardolinc 
('oal  Company,  workccl  29,038  inan-honrs 
without  a  disahlinK  injury. 


STRIPFINT;  OPERATIO.NS:  a  close-up  of  an  electric  power  shovel  excavutiiiK  and  loadiiiK 
out  blasted  rock  overburden  which  covers  the  imn  ore  de|)osit  in  the  MuhoiiiiiK  mine. 


queiicy  rate  wa.s  11.06;3;  the  injury- 
severity  rate  was  2.489.  The  fretiuency 
rate  for  the  f?roup  as  a  whole  wa.s  the 
best  annual  experience  in  the  history 
of  the  competition.  The  severity  rate 
was  bettered  in  only  three  other  years. 


Perfect  Safety  Records 

The  mines  and  rpiarries  that  oper¬ 
ated  throuj^i  19.S3  without  a  lost-time 
injury  totaled  197,  the  greatest  num¬ 
ber  of  injury-free  plants  in  the  history 
of  the  National  Safety  Competition. 
Inclnded  in  this  select  group  were  42 
plants,  each  of  which  was  worked 
fewer  than  30,000  man-hours,  the  mini¬ 
mum  required  by  the  competition  rules 
for  c'onsideration  in  awarding  the  tro¬ 
phies  and  certificates.  Many  of  the.se 
42  operations  have  been  enrolled  in 
the  competition  yjar  after  year,  even 
though  they  were  aware  of  their  in¬ 
eligibility  for  receiving  awards.  The 
employes  and  officials  at  these  42  oper¬ 
ations  are  deserving  of  the  highest 
commendation  for  continuing  to  par¬ 
ticipate  in  the  contests  and  for  remain¬ 
ing  in  them  despite  the  award  limita¬ 
tions.  Their  acc'omplishments  in  oper¬ 
ating  injury-free  plants  contributed 
importantly  to  the  making  of  the  over¬ 
all  safety  record  in  the  1953  competi¬ 
tion.  These  operations  were  as  follows: 


M.AIIONING’S  SUPERVTSORS:  .Seated,  left  to  riKht:  II.  J.  Rutherford,  general  pit  foreman; 
VV,  D.  Webb,  superintendent;  Floyd  Randall,  truck  foreman.  Standing,  left  to  right:  W,  J. 
O'C^onnor,  master  mechanic;  Francis  kinzel,  pit  foreman;  T.  J.  P'ields,  pit  foreman;  Bruce 
Stunkard,  mine  engineer;  Rano  Bugliosi,  mine  clerk. 


FitUtoii  mine,  Fitt&tuii,  Luzcnic*  Cuuuty, 
Feunsylvunia,  ui>erat<‘d  by  1'.  and  J.  Coal 
Company,  worked  18,837  inan-liours  witli- 
out  a  duabliiiK  injury. 

John  Jones  mine,  Maiianoy  City,  Schuyl¬ 
kill  (Jounty,  Fennsylvania,  ui)erated  by  John 
Jones  (Joal  (kjmpany,  worked  6,(J48  man- 
huurt  witliout  a  disabling  injury. 

'rrevorton  mine,  'I'revorton,  Nurtliumber- 
land  County,  Fennsylvania,  operated  by  Kon- 
yar  Coal  Company,  worked  6,()48  mar.-hours 
without  a  disabling  injury. 

.MKTAI.  UNDERGROUND  MINES 

Athletic  zinc  sulphide  in  dolomite  hme- 
stone  mine,  JeHerson  City,  JeHerson  County, 
'I'eunessee,  o|N-rated  by  American  Zinc  Com¬ 
pany  ot  'I'ennessee,  worked  25,221  man- 
noun  without  a  disabling  injury. 

Jarnagin  zinc  sulphide  in  dolomite  lime¬ 
stone  mine,  JeHerson  City,  JeHerson  County, 
Tennessee,  oi>erated  by  American  Zinc  Com¬ 
pany  of  'rennessee,  worked  22,795  man-hours 
without  a  disabling  injury. 

blue  kitten  lead,  silver,  and  zinc  mine, 
ketchuin,  Blaine  County,  Idaho,  operated  bv 
Sun  Valley  Lead-Silver  Mines,  Incorporated, 
worked  LtKX)  man-hours  witliout  a  disabling 
injury. 

NONMETALLIC  UNDERGROUND 
MINES 

No.  7  cement  stone  and  liiiK'stone  mine. 
West  Coplay,  Lehigif  County,  Feiinsylvania, 
o^ieraled  by  Coplav  Cement  Manuiacturing 
(fompaiiy,  worked  ^,79U  man-hours  without 
a  disabling  injury. 

ilannibal  limestone  mine,  Hannibal,  Mar¬ 
ion  County,  Missouri,  u|)erated  by  Marble¬ 
head  Lime  Cuiiipaiiv.  worked  20,748  man¬ 
hours  witliout  a  disauiing  injury. 

Marblehead  limestone  mine.  Quincy, 
Adams  (bounty,  Illinois,  o|M-rated  by  Marble¬ 
head  Lime  Comnany.  worked  12,'308  man¬ 
hours  without  a  msabliiig  injury. 

Hanover  gypsum  mine,  Hanover.  Fergus 
County,  Montana,  oiM-rated  by  Ideal  Ce¬ 
ment  Companv,  worked  11,448  man-hours 
without  a  disabling  injury. 

Alliance  talc  and  sua|)stone  mine,  Darwin, 
Inyo  County,  (California,  ojx'rated  by  Cieorge 
W.  koest  Company,  worked  2,:K)4  man-hours 
without  a  disabling  injury. 


SAFETY  COMMITTEES:  The  .Mahoning  mine  employes  and  foremen  safety  committees 
include:  Front  row,  left  to  right:  Mike  Terzich,  William  O’Connor,  Tom  Fields,  Herbert  Gerber, 
Francis  Gerber.  Back  row,  left  to  right:  Arvo  Maki,  Floyd  Randall,  Emil  Gustafson,  Byron 
Wagner,  John  Znidar,  Harold  Flann,  Cecil  Scott,  Harold  Rutherford. 


Globe  Iron  Company,  worked  11,972  man¬ 
hours  without  a  disabling  injury. 

CCelo  mica  mine,  CCelo,  Yancey  County, 
North  Carolina,  operated  by  Consolidated 
Mica  Company,  worked  6,4(X)  man-hours 
without  a  disabling  injury. 

Colbate  emery  mine,  Groton-on-lliidson, 
Westchester  County,  New  York,  operated  by 
Colbate  Emery  Company,  Incorooratecl, 
worked  5,232  man-hours  without  a  ciisabling 
injury, 

Idaho  Falls  pumice  mine,  Idaho  Falls, 
Bonneville  County,  Idaho,  operated  by  Clark 
Concrete  Construction  Corporation,  worked 
4,320  man-hours  without  a  disabling  injury. 

Glendon  pyrophyllite  mine,  Clendon, 
.Moore  (bounty.  North  Carolina,  operated  by 
Clendon  Fyrophyllite  Company,  worked 
2,828  man-hours  without  a  disabling  injury. 


OPEN-PIT  .MINES 


(.'hateaugay  open-pit  iron-ore  mine,  Lyon 
Mountain,  Clinton  County,  New  York,  oper¬ 
ated  by  Republic  Steel  Corporation,  worked 
29,808  man-hours  without  a  disabling  injury. 

Arcturus  open-pit  iron-ore  mine  Marble, 
Itasca  County,  Minnesota,  operated  by  Oliver 
Iron  Mining  Division  of  the  United  States 
Steel  Corporation,  worked  26,363  man-hours 
without  a  disabling  injury. 

W'ade  iron-ore  mine.  Buhl.  St.  Louis 
County,  Minnesota,  operated  by  Firkands 
Mather  &  ('ompany  (Utica  .Mining  Company), 
worked  16,750  man-hours  without  a  dis¬ 
abling  injury. 

Cornell  iron-ore  mine.  Iron  Mountain, 
Dickinson  (bounty,  Michigan,  operated  by 


MINE  BUILDINGS:  This  view  of  group  No.  4  buildings  at  Mahoning  mine,  Hibbing,  Minnesota,  includes  offices,  repair  shops,  fuel  storage 

tanks,  a  truck  storage  garage,  and  a  warehouse. 
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TIIF)  ALPENA  QUARRY:  In  the  quarry  of  Wyandotte  Chemicals  Corporation  at  Alpena,  Michigan,  drilling,  blasting,  and  excavating  operations 
are  carried  on  at  various  levels  to  maintain  large  production  schedules  of  high-grade  limestone  for  industrial  uses. 


South  Pro|x*rties  vcrmiculite  mine,  En¬ 
campment,  Carbon  County,  Wyoming,  ojx-r- 
ated  by  Mikolite  Sales  Corporation,  worked 
2,496  man-hours  without  a  disabling  injury. 

Birmingham  marl  mine,  Birmingham,  Bur¬ 
lington  County,  .New  Jersey,  ojierated  by  The 
Permntit  Company,  worked  1,2(K)  man-hours 
without  a  disanling  injury. 

Cedar  Fork  pumice  mine.  Cedar  F’ork, 
Utali  C^oiinty,  Utah,  operated  by  W.  H. 
Prince  &  .Sons  Block  Company,  Incorporated, 
worked  824  man-hours  without  a  disabling 
injury. 

QUARRIES 

Trinity  Division  Limestone  quarry,  Dallas, 
Dallas  County,  Texas,  operated  by  General 
Portland  Cement  Company,  worked  28,638 
man-hours  without  a  disabling  injury. 


Sigurd  gypsum  (juarry,  Sigurd,  Sevier 
C'ounty,  Utah,  oiierated  by  Western  CJypsiim 
Company,  worked  28,213  man-hours  without 
a  disabling  injury. 

Linjestone  Plant  (juarry.  New  Athens,  Har¬ 
rison  County,  Dhio,  op'rated  by  Hanna  Coal 
Company,  Division  of  Pittsburgh  Consolida¬ 
tion  Ca)al  Company,  workj'd  26,683  man¬ 
hours  without  a  disabling  injury. 

North  Baltimon*  limestone  (juarry.  North 
Baltimore,  WtKxl  County,  Ohi(J,  op-rated  by 
The  France  Stone  Comjjany,  worked  25, .'559 
man-hours  without  a  disabling  injury. 

Medusa  limestone  (juarry,  York,  York 
County,  Pennsylvania,  ojH-rated  by  .'Viedusa 
Portland  Cement  Comj)any,  worked  2.5,21.5 
man-hours  without  a  disabling  injury. 

San  Antonio  limestone  (juarry,  San  An¬ 
tonio,  Bexar  County,  Texas,  ojx-rated  by 


l.onghorn  Portland  Cement  Commny, 
worked  19,812  man-hours  without  a  disanling 
injury. 

Hyndman  ganister  (juarry,  Hyndman,  Bed¬ 
ford  County,  Pennsylvania,  ojx-rated  by  l.eap 
Canister  Rock  Comjtany,  worked  19,8(M) 
man-hours  without  a  di.sabling  injury. 

Diamond  Sj)rings  limestone  (juarry.  Dia¬ 
mond  Sjirings,  Pd  Dorado  County,  (adifor- 
nia,  ojH-rated  by  Diamond  Sjirings  Lime 
Comjiany,  worked  18,.392  man-hours  without 
a  disabling  injury. 

Manitow(x-  limestone  (juarry,  Manitowex;, 
Manitowoc  (amnty,  Wisconsin,  oj)erat(‘(l  by 
R(K-kwell  Lime  (annpany,  worked  17,395 
man-hours  without  a  (lisabling  injury. 

Inkoin  railroad  rijiraj)  and  ballast  (juarry, 
Inkoin,  Baniux'k  Camnty,  Idaho,  ojx-rated  bv 
Morrison-Knudsen  Comjiany,  IncorjMirah-d, 


ALPP^NA’S  MPX.'IIANICAL  CRP]W:  A  group  of  machinists,  welders,  blacksmiths,  and  repairmen  who  keep  the  Aljiena  qiiarry-and-pluiit  erjiiip- 

ment  in  first-class  working  order. 
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Frederick  County,  Maryland,  operated  by 
Shank  and  Etzler  Lime  Company,  worked 
6,12.5  man-hours  without  a  disabling  injury. 

Keller  agricultural  lime  quarry,  Verona, 
Dane  County,  Wisconsin,  operated  by  Alva 
Hrumm  Company,  worked  4,8<K)  man-hours 
without  a  disabling  injury. 

Birmingham  crushed  shale  quarry,  Bir¬ 
mingham,  Jefferson  County,  Alabama,  oper¬ 
ated  by  Lone  Star  Cement  Corporation, 
worked  4,6.56  man-hours  without  a  disabling 
injury. 

Kedmond  salt  and  lime  cjuarry,  Redmond, 
Sevier  County,  Utah,  operated  by  Poulson 
Brothers  Salt  Company,  worked  1,^^*  man¬ 
hours  without  a  disabling  injury. 

Scope  of  the  Competition 

The  nation-wide  interest  in  the 
National  Safety  Competition  of  19S3 
is  indicated  by  the  enrollment  of  .58.3 
mines  and  (jnarries  located  in  the  fol¬ 
lowing  states: 

Plants 

State  Enrolled 

Alabama  22 

Arizona  6 

Arkansas  .3 

California  18 

Colorado  9 

Conwcticiit  1 

Fl«)rida  .5 

Ceorgia  5 

Idaho  .5 

Illinois  18 

Indiana  7 

Iowa  8 

Kansas  7 

K«-ntucky  19 

Louisiana  .  .  3 

Maine  1 

Marylaml  6 

.Massachusetts  4 

Michigan  40 


RKC.'OV'KRINC  BLASTED  LIMESTONE:  A  close-up  of  one  of  the  electrically  operated  shovels 
in  a  bank  of  blasted  limestone,  loading  into  a  Euclid  tnick  for  delivery  to  the  crushing  plant. 


worked  14,016  man-hours  without  a  disabling 
injury. 

Randville  black  and  pink  granite,  whit<- 
aiul  gray  dolomite  quarry.  Iron  Mountain, 
Dickinson  fa»unty,  .Michigan,  oix*rated  by 
.Sn|M*rior  Rtx'k  I'rcKliicts  C'ompany,  worked 
I2,6(N)  man-hours  without  a  disabling  injury. 

lantha  bituminous  riK'k  asphalt  <]uarry, 
lantha,  Bartim  (aiiinty,  Missouri,  o|x-rated  by 
Barton  (amnty  Rwk  Asphalt  ('ompany, 
worked  11,3.50  man-hours  without  a  dis¬ 
abling  injury. 

Monl(‘lx'llo  deeom|)osed  graniti*  (iiiarry, 
MontelN’Ilo,  Los  Angeles  ('ounty,  ('alifornia. 


o|N-rated  by  L.  A.  De<'om|V)s<.d  (Jranite  Com¬ 
pany,  worked  10,160  man-hours  without  a 
disabling  itijury. 

.M(‘diaiX)lis  Portable  limestone  (juarry, 
Media|K)lis,  Des  .Moines  County,  Iowa,  iqx-r- 
ated  by  Raid  Brothers  Construction  Com¬ 
pany,  worked  8,262  man-hours  without  a 
disabling  injury. 

W<-st  Plains  agricultural  limestone  (juarry, 
West  Plains,  Howell  (amnty,  Missouri,  ojx-r- 
ated  by  Kilkenny  Limestone  Comjxmy, 
work(‘d  6,4(M)  man-hours  without  a  dis¬ 
abling  injury. 

Frederick  limestone  (juarry,  Frederick, 


yilARRY  TRUC.’K  OPERATORS:  At  the  end  of  a  workday,  the  photographer  took  a  picture  of  some  of  the  quarry  truck  operators  in  front  of  a 

fleet  of  .\lpena’s  motor  truck  equipment. 
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SUPERVISORY  PERSONNEL:  Alpena’s  supervisory  personnel  also  serve  as  the  quarry  safety  committee.  Seated  above,  at  right  foreground, 
William  Hagen,  quarry  superintendent,  discusses  a  report  with  Frank  Macaulay,  Wyandotte’s  safety  director.  At  Mr.  Macaulay’s  left,  cliK'kwise, 
are:  Harold  Macl.ennon,  Ed  LaLonde,  C'layton  Miller,  Elmer  Olsen,  Percy  Thompson,  Ben  Raymond,  and  Allen  McNeil. 


Minncsiitu 
Missouri 
Montana 
Nevada 
.\«'W  Jersey 
New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 

()r»-gon 

Pennsylvania 

Tenness«*e 

Texas 

Utah 

Vermont 

V'irginia 

Washington 

West  Virginia 

Wisconsin 

VV'yoming 


A  Jtrfakdown  of  the  58'’3  plant  loca¬ 
tions  listed  here  shows  37.8  per  cent 
are  (piarries;  IS.2  per  cent  are  hitnmi- 
nons-coal  niines;  17.5  per  cent  are 
open-pit  mines;  10.6  per  cent  are  metal 
mines;  8.7  per  cent  are  nonmetallic 
mines;  and  7.2  per  cent  are  anthra¬ 
cite  mines. 


LOADING  A  STEAMER:  Prepared  sizes  of  limestone  are  loaded  into  the  hatches  «»f  a  steamer 
by  belt  conveyors  at  Alpena,  Michigan,  for  transportation  to  destinations  on  the  Cireat  Lakes. 


ALL-TIME  WINNERS 


ANTHRACITE 

1925- IIa/,i.k  Hhook  Coal  0>mpany,  Upper  I^ehiah  Mine, 

Upper  Lehigh,  Pa. 

1926- Jei)IX>-Mighi.anu  Coal  Company,  Uinhland  No.  6  Mine,  Jeddo,  Pa. 

1927-  Jcutx>-HiCHLANi)  Coal  Company,  Highland  No.  6  Mine,  Jeddo,  Pa. 
1928  -jEiMXi-HicHLANi)  CoAL  COMPANY,  Highland  No.  7  Mine,  Jetldo,  Pa. 
1929— Jedixi-Hichland  Coal  Company,  Highland  No.  6  Mine,  Jeddo,  Pa. 
19.30— CoxE  Bhomiehs  &  Company,  Inc.,  Tomhicken  Mine,  Jeddo,  Pa. 

1931- Jeimx)-IIk;hlano  Coal  Company,  Highland  No.  2  Mine,  Jeddo,  Pa. 

1932- Jeoix)-Hk;hland  Coal  Company,  Highland  No.  7  Mine,  Jeddo,  Pa. 

19.33- Tiie  liuosoN  Coal  Company,  Stillwater  Mine,  Vandling,  Pa. 

1934— 1Iahlek;h-Bbcx»ewood  Coal  Company,  Laurence  Mine, 

Mahanoy  Plane,  Pa. 

19.3.5- jEDix>-MicHLANn  Coal  Company,  Jeddo  No.  7  Mine,  Harleigh,  Pa. 

1936— Hazle  BRrx)K  Ci>ai.  Company,  Raven  Run  Mine,  Raven  Run,  Pa. 

1937—  Jeoixi-Hichland  Coal  Company,  Jeddo  No.  7  Mine,  Harleigh,  Pa. 

1938—  Coi>ONiAL  Colliery  Company,  Greenough  Mine,  Natalie,  Pa. 

1939— Tiie  Hudson  Coal  Company,  Eddy  Creek  Mine,  Olyphant,  Pa. 

1940—  Hazle  Br(x)k  Coal  Company,  Midvalley  Mine,  Wilburton,  Pa. 

1941—  Eddie  &  Joe  Coal  Company,  Eddie  h  Joe  Mine,  Sinip.son,  Pa. 

1942—  Jeddo-Miciii.and  Coal  Company,  Stockton  Mine,  Stockton,  Pa. 

1943—  Morgan  Coal  Company,  Oregon  Slope  Mine,  Pittston,  Pa. 

1944—  The  Hudson  Coal  Company,  Miles  Slope  Mine,  Dickson  City,  Pa. 

194.5—  Jermyn-Green  Coal  Company,  Butler  Mine,  Pittston,  Pa. 

1946—  Jermyn-Creen  Coal  Company,  Butler  Mine,  Pittston,  Pa. 

1947—  Jermyn-Green  Coal  Company,  Butler  Mine,  Pittston,  Pa. 

1948—  PlIII.ADELPIIlA  AND  HEADING  COAL  AND  IrON  COMPANY,  Hunter 

Tunnel  Mine,  A.shland,  Pa. 

1949—  Keiioe-Berge  Coal  Company,  Stevens  Shaft  Mine,  Eseter,  Pa. 

19.50—  The  Hudson  Coal  Company,  Birdseye  Mine,  Throop,  Pa. 

19.51—  P1.0SEONKA  Coal  Company,  No.  .5  Hill  Mine,  Archbald,  Pa. 

1952— Philadelphia  and  Reading  Coal  and  Iron  Company, 

Hunter  Tunnel  Mine,  Ashland,  Pa. 

19.53-The  Hudson  Coal  Company,  Coal  Brook  Mitw,  Carlnindalc,  Pa. 
BITUMIN()US-C:OAL 

1925—  United  States  Coal  and  Coke  Company,  No.  6  Mine,  Gary,  W.  Va. 

1926—  United  States  Coal  and  C'oke  Company,  No.  6  Mine,  Gary,  W.  Va. 

1927—  United  States  Coal  and  Coee  Company,  No.  2  Mine,  Gary,  W.  Va. 

1928—  United  States  Coal  and  Coke  Company,  No.  4  Mine,  Gary,  W.  Va. 

1929—  DeBahdei.eben  Coal  Corporation,  Hull  No.  33  Mine,  Dora,  Ala. 

1930—  Penn  Central  Light  and  Power  Company,  No.  1  Mine, 

(>oalinoiil.  Pa. 

1931—  Phei.ps-Doix;e  Corixiration,  Dawson  No.  I  Mine,  Dawson,  N.  .Mex. 
19.32— Electro  Metai.luriucai.  Company,  Alloy,  W.  Va. 

1933— The  Union  Pacific:  Coal  Company,  “B”  Mine,  Superior,  Wyo. 

19.34—  The  Union  Pac;ific:  Coal  Company,  “C"  Mine,  Superior,  Wyo. 

19.35- Ei.ehorn  Piney  Coal  Company,  Ingram  Branch  Mine, 

Ingrain  Branch,  W.  Va. 

19.36—  The  Koppers  C'oai.  Company,  Coxton  Mine,  Coxton,  Ky. 

19.37—  The  Union  Pacific  Coal  Company,  "D”  Mine,  Superior,  Wyo. 

19.38- The  Union  Pacific  Coal  Company,  “B”  .Mine,  Superior,  Wyo. 
1939— The  Union  PAf;iFic  Coal  Company,  Winton  No.  1  Mine, 

Winton,  Wyo. 

194()-The  Union  Pacific  Coal  Company,  Rock  Springs  No.  4  Mine, 

Hix'k  Springs,  VV'yo. 

1941—  Electro  Metallurcucai.  Company,  Alloy  No.  2  Mine,  Alloy,  W.V'a. 

1942—  Knife  Hiver  Coal  Company,  Knife  River  Mine,  Beulah,  N.  Dak. 

1943—  The  Union  Pacific  Cxial  Company,  "D"  Mine,  Superior,  Wyo. 

1944— The  Union  Pacific  Coal  Company,  "D"  Mine,  Superior,  Wyo. 

1945—  H<x:khh.l  Coal  Company,  Rmkhill  No.  5  Mine,  Robertsdale,  Pa. 

1946— Con8olidated  Coal  Company,  Rankhead  No.  2  Mine, 

Bankhead,  Ala. 

1()47_Thi.;  Union  Pacific  (>oal  Company,  M'irifon  No.  I  and  7ft  Mine, 
Winton,  Wyo. 

1948- The  Union  Pacific  Coal  Company,  Reliance  No.  7  .Mine, 

Rrlianc-e,  Wyo. 

1949- The  Union  Pacific  Coal  Company,  Reliance  No.  7  Mine, 

Reliaiu'e,  Wyo. 

1950- The  Union  Pacific  Coal  Company,  Reliance  No.  7  Mine, 

Reliani'e,  Wyo. 


1951—  The  Union  Pacific  Coal  Company,  Reliance  No.  7  Mine, 

Reliance,  Wyo. 

1952—  Tennessee  Coal  and  Iron  Division,  United  States  Steel  Cor¬ 

poration,  Short  Creek  Mine,  Adamsville,  Ala. 

19.53-The  Union  Pacific  Coal  Company,  Hanna  No.  4- A  Mine, 

Hanna,  Wyo. 

METAL 

1925—  New  York  Mining  Company,  New  York  Mine  (zinc  and  lead), 

Picher,  Okla. 

1926—  Federal  Mining  and  Smelting  Company,  Muncie  Mine  (zinc  and 

lead),  Baxter  Springs,  Kans. 

1927—  The  Bristol  Mining  Company,  Bristol  Mine  (iron). 

Crystal  Falls,  Mich. 

1928—  Brule  Mining  Company,  Berkshire  Mine  (iron),  Stambaugh,  Mich. 

1929—  Brule  Mining  Company,  Berkshire  Mine  (iron),  Stambaugh,  Mich. 

1930—  Penn  Iron  Mining  Company,  West  Vulcan  Mine,  Vulcan,  Mich. 

1931 — Hanna  Ore  Mining  Company,  Harold  Mine,  Carson  Lake,  Minn. 

1932—  St.  Joseph  Lead  Company,  Balmat  Mine  (lead,  zinc,  and  pyrites), 

Bahnat,  N.  Y. 

193-3— Tennessee  Copper  Company,  Burra  Burra  Mine,  Ducktown,  Tenn. 
19.34-Penn  Iron  Mining  Company,  East  Vulcan  Mine,  Vulcan,  Mich. 

1935—  Vermillion  Mining  Company,  7.enith  Mine  (iron),  Ely,  Minn. 

1936—  Penn  Iron  Mining  Company,  East  Vulcan  Mine,  Vulcan,  Mich. 
19.37— M.  A.  Hanna  Company,  Hiawatha  No.  1  Mine  (iron). 

Iron  River,  Mich. 

19-38— Odanah  Iron  Company,  Cary  Mine  (iron).  Hurley,  Wis. 

1939—  M.  A.  Hanna  Company,  Bates  Mine  (iron).  Iron  River,  Mich. 

1940—  Phelps- Dodge  Corporation,  Humboldt  Mine,  Morenci,  Ariz. 

1941—  American  Zinc  Company  of  Tennessee,  Grasselli  Mine  (zinc 

sulphide).  New  Market,  Tenn. 

1942—  Tennessee  Copper  Company,  Boyd  Mine,  Ducktown,  Tenn. 

1943—  Penn  Iron  .Mining  Company,  East  Vulcan  Mine,  Vulcan,  Mich. 

1944—  Youngstown  Mines  Corporation,  Newport  Mine  (iron), 

Ironwood,  Mich. 

1945—  James  Mining  Company,  James  Mine  (iron).  Iron  River,  Mich. 

1946— Tennessee  Copper  Company,  Burra  Burra  Copper  Mine, 

Ducktown,  Tenn. 

1947—  Oliver  Iron  Mining  Company,  Soudan  Mine,  Soudan,  Minn. 

1948—  Oliver  Iron  Mining  Company,  Fraser  Mine,  Fraser,  Minn. 

1949—  American  Zinc  Company  of  Tennessee,  No.  2  Mine,  Mascot,  Tenn. 

1950—  Republic  Steel  Corixiration,  Tobin  Mine,  Crystal  Falls,  Mich. 

1951—  Oliver  Iron  Mining  Company,  Soudan  Mine,  Soudan,  Minn. 

1952—  The  Verona  Mining  Company,  Pickands  Mather  &  Company, 

Buck  Mine,  Caspian,  Mich. 

19.53— Tennessee  Copper  Company,  Calloway-Maty  Mine, 

Ducktown,  Tenn. 

NONMETALLIC 

1925—  United  States  Gypsum  Company,  Lower  Gypsum  Mine, 

Gypsum,  Ohio. 

1926— TiiE  Beaver  Products  Company,  Inc.,  Grand  Rapids  Mine 

(gypsum).  Grand  Rapids,  Mich. 

1927—  The  Marquette  Cement  Manufac:turing  Company,  La  Salle 

Mine  (limestone),  Oglesby,  111. 

1928—  Alpha  Portland  Cement  Company,  Irtmton  Mine  (limesUme), 

Ironton,  Ohio. 

1929— Retsof  Mining  Company,  Retsof  Mine  (rock  salt),  Retsof,  N.  Y. 

1930—  United  States  Gypsum  Company,  Lower  Gypsum  Mine, 

Gypsum,  Ohio. 

19.31— Retsof  Mining  Company,  Retsof  .Mine  (rock  salt),  Retsof,  N.  Y. 
1932— Retsof  Mining  Company,  Retsof  Mine  (rock  salt),  Retsof,  N.  Y. 
19.33— Retsof  Mining  Company,  Retsof  Mine  (rock  salt),  Retsof,  N.  Y. 
1934— The  Marouette  Cement  Manufacturing  Company,  La  Salle 
Mine  Uimestone),  Oglesby,  III. 

19.3.5— Certain-teed  Products  Corporation,  Gyp.sum  Mine,  Akron,  N.  Y. 
1936— Tennessee  Coal,  Iron  &  Railroad  Company,  No.  5  Mine 
(limestone),  Bessemer,  Ala. 

19.37— Tennessee  Coal,  Iron  &  Railroad  Company,  No.  5  .Mine 
(limestone),  Bessemer,  Ala. 

1938—  Avery  Salt  Company,  Avery  Island,  La. 

1939—  Tennessee  Coal,  Iron  &  Railroad  Company,  No.  5  Mine 

(limestone),  Bes.semer,  Ala. 

1940—  Tennessee  Coal,  Iron  &  Railroad  Company,  No.  5  Mine 

(limestone),  Bessemer,  Ala. 
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1941—  United  States  Gypsum  Company,  No.  6  Mine  (gypmm), 

Flasterco,  Va. 

1942—  Alpha  Pohtland  Cement  Company,  Ironton  Mine  (limestone), 

Ironton,  Ohio. 

1943—  United  States  Gypsum  Company,  No.  6  Mine  (gypsum), 

Plasterco,  Va. 

1944—  National  Gypsum  Company,  Akron  Gypsum  Mine,  Akron,  N.  Y. 

1945—  Freeport  Brick  Company,  Freeport  Mine  (clay),  Freeport,  Pa. 

1946—  Certain-teed  Products  Corporatio.n,  Acme  Gypsum  Mine, 

Acme,  Texas. 

1947—  Tennessee  Coal,  Iron  &  Railroad  Company,  No.  5  Mine 

(limestone),  Bessemer,  Ala. 

1948—  Alpha  Portland  Cement  Company,  Ironton  Mine,  Ironton,  Ohio. 

1949—  National  Gypsum  Company,  Bellefonte  Mine,  Bellefonte,  Pa. 

1950—  Pittsburgh  Plate  Class  Company,  Barberton  Limestone  Mine, 

Barberton,  Ohio. 

1951—  International  Salt  Company,  Retsof  Mine,  Retsof,  N.  Y. 

1952—  Michigan  Limestone  Division,  United  States  Steel  Corpora¬ 

tion,  Annandale  Mine  (limestone),  Boyers,  Pa. 

1953—  Michigan  Limestone  Division,  United  States  Steel  Corpora¬ 

tion,  Annandale  Mine  (limestone),  Boyers,  Pa. 

OPEN-PIT  AND  QUARRIES 

1925—  North  American  Cement  Corporation,  Security  Quarry 

(limestone).  Security,  Md. 

1926—  North  American  Cement  Corporation,  No.  5  and  6  Quarry 

(limestone),  Martinsburg,  W.  Va. 

1927—  Lehigh  Portland  Cement  Company,  Mitchell  Quarry  (limestone), 

Mitchell,  Ind. 

1928—  Wakefield  Iron  Company,  Wakefield  Open-pit  Mine  (iron), 

Wakefield,  Mich. 

1929—  Michigan  Limestone  &  Chemical  Company,  Rogers  City  Quarry 

(limestone),  Rogers  City,  Mich. 

1930—  Plymouth  Mining  Company,  Plymouth  Open-pit  (iron), 

Wakefield,  Mich. 

1931—  Mahoning  Ore  &  Steel  Company,  Mahoning  Open-pit  Mine 

(iron),  Hibbing,  Minn. 

1932—  Michigan  Limestone  &  Chemical  Company,  Rogers  City  Quarry 

(limestone),  Rogers  City,  Mich. 

1933—  Michigan  Limestone  &  Chemical  Company,  Rogers  City  Quarry 

(limestone),  Rogers  City,  Mich. 

1934—  Michigan  Limestone  &  Chemical  Company,  Rogers  City  Quarry 

(limestone),  Rogers  City,  Mich. 

1935—  Folsom  State  Prison,  Granite  Quarry,  Folsom,  Calif. 

1936—  Ha.nna  Ore  Mining  Company,  Mesabi  Chief  Mine  (iron), 

Keewatin,  Minn. 

1937—  Illinois  State  Penitentiary,  Limestone  Quarry,  Menard,  Ill. 

( Separated  into  Individual  Croups  in  1938. ) 

OPEN-PIT 

1938—  PicKANDs  Mather  &  Company,  Mahoning  Mine  (iron-ore), 

Hibbing,  Minn. 

1939—  PiCKANDs  Mather  &  Company,  Scranton  Mine  (iron-ore), 

Hibbing,  Minn. 


1940—  PiCKANDs  Mather  &  Company,  Maluming  Mine  (iron-ore), 

Hibbing,  Minn. 

1941—  PicKANDS  Mather  &  Company,  .Mahoning  .Mine  (iron-ore), 

Hibbing,  Minn. 

1942—  PiCKANDS  Mather  &  Company,  Mahoning  Mitte,  Hibbing,  Minn. 

1943—  PiCKANDs  Mather  &  Company,  Danube  .Mine,  Bovey,  Minn. 

1944—  PiCKANDS  Mather  &  Company,  Danube  Mine,  Bovey,  Minn. 

1945—  PicKANDs  Mather  &  Company,  Maluming  .Mine,  Hibbing,  Minn. 

1946—  Oliver  Iron  Mining  Company,  Rouchleau  Iron-ore  Pit, 

Virginia,  Minn. 

1947—  PicKANDS  Mather  &  Cvimpany,  Maluming  Mii\e,  Hibbing,  Minn. 

1948—  Oliver  Iron  Mining  Company,  Spruce  Open-cut  Mine, 

Eveleth,  Minn. 

1949—  PicKANDs  Mather  &  Company,  Embarrass  .Mine,  Biwabik,  Minn. 

1950—  PicKANDs  Mather  &  Company,  Embarrass  Mine,  Biwabik,  Minn. 

1951—  Oliver  Iron  Mining  Company,  Mt.  Iron  Mine,  Mt.  Iron,  Minn. 

1952—  International  Minerals  and  Chemical  Corihiration, 

Noralyn  Mine,  Bartow,  h'la. 

1953—  PicKANDs  Mather  &  Company,  Mahoning  Mitu;,  Hibbing,  .Minn. 

QUARRIES 

1938—  Inland  Lime  &  Stone  Company,  Port  Inlatul  Quarry  (limestom), 

Manistique,  Mich. 

1939—  Inland  Lime  &  Stone  Company,  Port  Inlatul  Quarry  (limestone), 

Manistique,  Mich. 

1940— Tennessee  Coal,  Iron  &  Railroad  Company,  Dolonah  Quarry 

(dolomite),  Bessemer,  Ala. 

1941—  Tennessee  Coal,  Iron  &  Railroad  Company,  Dolonah  Quarry 

(dolomite),  Bessemer,  Ala. 

1942— Bethlehem  Steel  Company,  Hanover  Quarry,  Hanover,  Pa. 

1943—  Wyandotte  Chemicals  Corporation,  Alpetui  Quarry, 

Alpena,  Mich. 

1944—  Basic  Refractories,  Inc.,  Maple  Groue  Quarry  (dolomite). 

Maple  Grove,  Ohio. 

1945—  Bethlehem  Steel  Company,  Bridgeport  Quarry  (limestone), 

Bridgeport,  Pa. 

1946—  Bethixhem  Steel  Company,  Bridgeport  Quarry  (limesUtne), 

Bridgeport,  Pa. 

1947—  Tenne.s.see  Coal,  Iron  &  Railroad  Company,  Dolonah  Quarry 

(dolomite),  Bessemer,  Ala. 

1948—  Beth I.KHEM  Steel  Company,  Hanover  Quarry,  Hanover,  Pa. 

1949—  Tennes.see  Coal,  Iron  &  Railroad  Company,  Dolonah  Quarry 

(dolomite),  Bessemer,  Ala. 

1950—  Michigan  Limestone  &  Chemical  Company,  Rogers  City  Quarry 

(limestone),  Rogers  City,  Mich. 

1951—  Inland  Lime  &  Stone  Company,  Port  Inland  Quarry  (limestone), 

Gulliver,  Mich. 

1952—  .Michigan  Limestone  Division,  United  States  Steei.  Corihira- 

TioN,  HilLsville  Quarry  (limestone),  Hillsville,  Pa. 

1953—  Wyandoite  Chemicals  Corporation,  Alpetui  Quarry, 

Al|R-na,  Mich. 


Awards  of  Certificates  of  Acliievemeiit  in  Safety 


The  rules  of  the  competition  provide  for 
the  award  of  Certificates  of  Achievement  in 
Safety  to  each  mine  or  quarry,  other  than 
the  trophy  winners,  whose  position  in  the 
contest  was  among  the  first  four  in  thc’ir  re¬ 
spective  groups.  Certificates  are  also  awarded 
to  each  injury-free  mine  or  quarry  that 
worked  3(),0<X)  or  more  man-hours  during  the 
12  c-onseciitive  months  of  each  contest.  The 
winners  of  Certificates  of  Achievement  in 
Safety,  in  the  National  Safety  Compi'tition 
of  19.53,  are  as  follows: 

ANTHRACITE  MINES 

Pine  Ridge  mine,  Wilkes-Barre  ( Miners 
Mills),  Luz€*rne  County,  Pennsylvania, 
op«Tated  by  The  Hudson  Coal  Company, 
worki-d  380,640  man-hours  with  7  di.sanling 
injuries  that  cau.sed  190  days  of  disability. 
The  injury-severity  rate  was  0.499. 

Gravity  Slope  mine.  Archbald,  Lack¬ 
awanna  County,  Pennsylvania,  operated  by 
The  Hnd.son  Coal  Company,  worked  132,.586 


man-hours  with  4  di.sabling  injuries  that 
cau.sed  67  days  of  disability.  The  injury- 
severity  rate  was  0.505. 

Loree-Boston  mine,  Plymouth,  Luzerne 
County,  Pennsylvania,  operated  by  The  Hud- 
■son  Coal  Company,  worked  397,.56.5  man¬ 
hours  with  12  disabling  injuries  that  caused 
264  days  of  disability.  Tlie  injury-severity 
rate  was  0.664. 

Loree  No.  3  mine,  Plymouth,  Luzerne 
County,  Pennsylvania,  oiM-rated  by  The  Hud- 
.son  Coal  Company,  worked  4.57,tX)8  man¬ 
hours  with  19  disabling  injuries  that  caused 
317  days  of  disability.  The  injury-severity 
rate-  was  0.692. 

BITUMINOUS-COAL  MINES 

Re-liance-  No.  7  mine.  Reliance,  Swi-e:twate-r 
County,  Wyoming,  oix-rate-d  by  The-  Union 
Pacific  Coal  Company,  work  e-el  298,321  man- 
heiiirs  without  a  disabling  injury, 

ReK-k  Springs  Nei.  8  mine,  Reak  Springs, 


Swe-e-twate-r  County,  Wyemiing,  eqR-rute-d  by 
The-  Uniein  Pacific  Coal  Company,  worke-d 
1‘34,970  man-hours  without  a  eli.sabling  in¬ 
jury. 

Thacke-r  mine,  Williainseiii,  We-st  Virginia, 
Pike  (’eninty,  Ke-ntiicky,  oiK-rate-d  by  Pond 
Oe-e-k  Collie-ry  of  the  Norfeilk  anel  We-ste-rn 
Railway  Ceiinpany,  worke-d  89,6}t6  man-hours 
withemt  a  disabling  injury. 

Fn-e-port  mine;,  Williamsein,  We-sf  Virginia, 
Pike  County,  Ke-ntiicky,  euie-rate-el  by  l\)nel 
Cre-e-k  Collie-ry  of  the-  Norfolk  and  We-ste-rn 
Railway  ('ompany,  worke-el  .55, .592  man-hours 
without  a  elisabling  injury. 

Herashaw  mine-,  He-rnshaw,  h’aye-tte 
C'ounty,  We-st  Virginia,  o|R-rate-el  by  Ele-e-tro 
.Me-tallurgical  Company,  worke-el  .36,.5(W  man¬ 
hours  witlioiit  a  elisabling  injury. 

METAL  MINES 

Jame-s  iron-ore-  mine-.  Iron  Rive-r,  Iron 
County,  .Michigan,  o|>e-rate-el  by  Pickaiiels 
.Mather  tk  Ceimpany  ( Jame-s  Mining  Ceirn- 


THE  EXPLOSIVE.S  ENGINEER 


MAY-JUNE,  1954 


89 


'V=* 


paiiy),  worked  14d,411  nian-hours  without 
a  disahliiiK  injury. 

Davidson  iron-ore  mine,  Iron  Kiver,  Iron 
(bounty,  Michigan,  operated  by  Pickands 
Mather  &  Company  (Western  Mining  Com¬ 
pany  j,  worked  122,7.53  man-hours  without 
a  disabling  injury. 

Spruce  underground  iron-ore  mine,  Eve- 
leth,  St.  Louis  County,  Minnesota,  operated 
by  Oliver  Iron  Mining  Division  of  die  United 
States  Steel  (Corporation,  worked  106,744 
man-hours  without  a  disabling  injury. 

North  Friends  Station  zinc  sulphide  in 
dolomite  limi-stone  mine.  New  Market,  Jel- 
fersoM  (County,  Tennessee,  operated  by  Amer¬ 
ican  Zinc  Company  of  Tennessee,  worked 
.56,415  man-hours  without  a  disabling  injury. 

Hennett  underground  iron-ore  mine,  Kee- 
watin,  Itasi-'a  (County,  Minnesota,  oiierated  by 
Pickands  .Mather  &  Company  (Bennett  Min¬ 
ing  (Company),  worked  .3U,.543  man-hours 
without  a  disabling  injury. 

N(FNMETALLIC  MINES 

Plant  No.  9  limestone  mine.  West  Win- 
held,  Butler  County,  Pennsylvania,  operated 
by  Penn-Dixie  Cement  (Corixiration.  worked 
290,9.3.5  man-hours  without  a  disabling  in¬ 
jury. 

Sugar  Creek  limestone  mine.  Sugar  Creek, 
Jackson  (County,  Missouri,  operated  by  Mis¬ 
souri  Portland  (Cement  Company,  worked 
175,702  man-hours  without  a  disabling  in- 
jiiry, 

kimballton  limestone  mine,  kimbullton, 
(Ciles  (County,  Virginia,  mK-rated  by  The 
Standard  Lime  and  Stone  (Company,  worked 
1.56,818  man-hours  without  a  disabling  in- 
jiiry. 

Bukerton  limestone  mine,  Bakerton,  jef- 
ierson  (County,  West  Virginia,  operated  by 
The  Standard  Lime  and  Stone  Company, 
worked  1.52,088  man-hours  without  a  dis¬ 
abling  injury. 

(Crystal  City  sand  mine.  Crystal  City,  Jef¬ 
ferson  (County,  Missouri,  operated  by  Pitts¬ 
burgh  Plate  Class  Companv,  worked  84,794 
man-hours  witliout  a  disabling  injury. 

Jonathon  limestone  mine.  East  Fiiltonham, 
.Muskingum  County,  Uhio,  o|)erated  bv 
(Columbia  Cement  Division  of  tlie  Pittsburgli 
l*late  Class  (Company,  worked  66,35.3  man¬ 
hours  without  a  disabling  injury. 

(JPEN-PIT  MINES 

Morton  iron-ore  mine,  I  libbing,  St.  Louis 
(County,  Minnesota,  oj)erated  by  Tlie  M.  A. 
Hanna  (Company  (Morton  Ore  Company), 
worked  364,()()3  man-hours  without  a  dis¬ 
abling  injury. 

(Carmi-Carson  Lake  iron-ore  mine,  I  lib¬ 
bing,  St.  Louis  County,  Minnesota,  oiM-ratt-d 
by  Pickands  Mather  Ct  Company  (Utica  Min¬ 
ing  (Company),  worked  345,744  man-hours 
witliout  a  disabling  injury. 

Portsmouth  iron-ore  mine,  Crosby,  (Crow 
Wing  (County,  Minnesota,  om-rated  by  The 
M.  A.  Hanna  (Company  (Hanna  Iron  Ore 
(Comiiany).  worki-d  298,195  man-hours  with¬ 
out  a  disabling  injury. 

Mahnomen  iron-ore  mine,  Crosby,  (Crow 
Wing  (County,  Minnesota,  o|)erated  by  Pick- 
aiuLs  Mather  &  Company  (Cuyiina  Ore  Com¬ 
pany),  worked  277,959  man-hours  without 
a  disabling  injury. 

(Corsica  iron-ore  mine,  Elcor,  St.  Louis 
(County,  Minnesota,  ojierafed  by  Pickands 
Mather  &  Company  ((Corsica  Iron  Company), 
worktHl  269,129  man-hours  without  a  dis¬ 
abling  injury. 

Douglas  iron-ore  mine,  (Chisholm.  St.  Louis 
(County,  Minnesota,  o|K‘rafed  by  The  M.  A. 
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Hanna  (Company  (Douglas  Mining  Company), 
worked  268,953  man-hours  without  a  dis- 
abhng  injury. 

Plymouth  iron-ore  mine,  Wakefield, 
(Cogebic  County,  Michigan,  operated  by 
Pickands  Mather  &  (Company  (Plymoutb 
Mining  (Company),  worked  222,281  man¬ 
hours  without  a  disabling  injury. 

Sagamore  iron-ore  mine,  Riverton,  Crow 
Wing  (County,  Minnesota,  operated  by  Pick¬ 
ands  Mather  &  Company  (Sagamore  Ore 
.Mining  Company),  worked  176,998  man¬ 
hours  without  a  (lisabling  injury. 

Longyear  iron-ore  mine,  Ilibbing,  St. 
Louis  (County,  .Minnesota,  operated  by  Min¬ 
nesota  Ore  Division  of  the  Jones  &  Laughlin 
Steel  Corporation,  worked  175,182  man-hours 
without  a  disabling  injury. 

(Columbia  iron-ore  mine,  Virginia,  St. 
Louis  County,  Minnesota,  operated  by  Min¬ 
nesota  Ore  Division  of  the  Jones  &  Laugh¬ 
lin  Steel  Corporation,  worked  157,127  man- 
liours  without  a  disabling  injury. 

Albany  iron-ore  mine,  Ilibbing,  St.  Louis 
(County,  Minnesota,  operated  by  Pickands 
.Mather  &  Company  (Crete  Mining  Com¬ 
pany),  worked  1.54,162  man-hours  without 
a  disabling  injury. 

Fayal  opi-n-pit  iron-ore  mine,  Eveleth.  St. 
Louis  County,  Minnesota,  operated  by  Oliver 
Iron  Mining  Division  of  the  United  States 
Steel  CoriKiration,  workt^  117,1.30  man-hours 
witliout  a  disabling  injury. 

Morris  o|x;n-pit  iron-ore  mine,  Ilibbing, 
St.  Louis  County,  Minnesota,  opi'rated  by 
Oliver  Iron  Mining  Division  of  the  United 
States  Sti-el  Corporation,  worked  116,608 
man-hours  without  a  disabling  injury. 

Babbit  Lake  iron-ore  mine,  Crosby, 
(Crow  Wing  County,  Minnesota,  op<*rated  by 
Pickands  .Mather  &  Company  (Youngstown 
Mine  (Coriioration),  worked  109,098  man¬ 
hours  without  a  disabling  injury. 

Achan  phosphate  mine,  Mullierry,  Polk 
(County,  Florida,  operated  by  International 
Minerals  and  Chemical  Corporation,  worked 
84,.393  mail-hours  without  a  disabling  injury. 

(Columbia  phosphate  mine,  Columbia, 
Maury  County,  Tennessee,  operated  by  Mon¬ 
santo  Chemical  Companv,  worked  67,172 
man-hours  without  a  disabling  injury. 

Klondyke  kaolin  mine,  .McIntyre,  Wilkin¬ 
son  County,  Ceorgia,  operated  by  Edgar 
Brothers  Company,  worlced  66,05.5  man¬ 
hours  without  a  disabling  injury. 

Bonny  Lake  phosphate  mine,  Bartow,  Polk 
(County,  F'lorida,  operated  by  The  Davison 
(Chemical  Conxiration,  worked  .56,896  man- 
hours  without  a  disabling  injury. 

Old  F'orge  anthracite  mine.  Old  F'orge, 
Lackawanna  County,  Pennsylvania,  operated 
hy  Lackawanna  Mining  &  Construction  Com¬ 
pany,  worked  51,200  man-hours  without  a 
disanling  injury. 

Osage  bituminous-coal  mine.  Steamboat 
Springs,  Routt  County,  Colorado,  operated 
by  ()sage  (Coal  Companv,  worked  47,390 
man-hours  without  a  disabling  injury. 

Richmond  iron-ore  mine.  Palmer,  Mar- 
ipiette  County,  Michigan,  operated  by  Rich¬ 
mond  Iron  Company  (The  M.  A.  Hanna  Com¬ 
pany).  worked  43,686  man-hours  without  a 
disabling  injury. 

V'ohinteer  iron-ore  mine.  Palmer,  Mar¬ 
quette  County,  Michigan,  operated  by  Pick- 
anils  Mather  h  Company  (Palmer  Mining 
(Company),  worked  42,439  man-hours  without 
a  disabling  injury. 
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Spring  Valley  iron-ore  mine,  Ostrander, 
F'illmore  County,  Minnesota,  operated  by 
The  .M.  A.  Hanna  Company  (llanna  Coal  and 
Ore  Corporation),  worked  35,772  man-hours 
without  a  disabling  injury. 

St.  Clair  anthracite  mine,  St.  Clair,  Schuyl¬ 
kill  County,  Pennsylvania,  operated  by  The 
St.  Clair  Coal  Company,  worked  34,169  man¬ 
hours  without  a  disabling  injury. 

Iron  .Mountain  iron-ore  mine.  Iron  Moun¬ 
tain,  St.  F'rancois  County,  Missouri,  operated 
by  The  M.  A.  Hanna  Company  (Ozark  Ore 
Company),  worked  33,4.34  man-hours  with¬ 
out  a  disabling  injury. 

Rockhill  No.  11  bituminous-coal  mine. 
Wood,  Huntingdon  County,  Pennsylvania, 
operated  by  Rockhill  Coal  Company,  worked 
.32,812  man-hours  without  a  disabling  injury. 

Washington  County  kaolin  mine,  Sanders- 
ville,  Washington  County,  CCeorgia,  operated 
by  Edgar  Brothers  Company,  worked  31,593 
man-hours  without  a  disabling  injury. 

QUARRIES 

Victorville  limestone  quarry,  Victorville 
San  Bernardino  County,  (California,  operated 
by  Southwestern  Portland  Cement  Company, 
worked  267,962  man-hours  without  a  disab¬ 
ling  injury. 

Permanente  limestone  quarry,  Permanente, 
Santa  Clara  County,  Calilomia,  operated  by 
Permanente  Cement  Company,  worked  244,- 
060  man-hours  without  a  disabling  injury. 

Moler  dolomite  quarry,  Millville,  Jeffer¬ 
son  County,  West  Virginia,  operated  by  Mich¬ 
igan  Limestone  Division  of  the  United  States 
Steel  Corporation,  worked  242,219  man¬ 
hours  without  a  disabling  injury. 

Plant  No.  4  argillaceous  limestone  quarry, 
Nazaretli,  Northampton  County,  Pennsyl¬ 
vania,  o|x-rated  by  Penn-Dixie  Cement  Cor- 
iwratiun,  worked  2(K),7.35  man-hours  with¬ 
out  a  disabling  injury. 

(ireystone  crushed  stone  quarry,  Hender- 
.son,  Vance  County,  North  Carolina,  operated 
by  Greystone  Granite  (Quarries,  Incorporated, 
worked  190,8.59  man-liours  without  a  dis¬ 
abling  injury. 

Bailey  F’alls  limestone  quarry,  Oglesby, 
LaSalle  County,  Illinois,  oiierated  by  Mar- 
ipiette  Cement  Manufacturing  Company, 
worked  184,044  man-hours  without  a  dis¬ 
abling  injury. 

F’ort  Bellefontaine  limestone  quarry,  St. 
Louis,  St.  Louis  County,  Missouri,  operated 
by  Missouri  Portland  Cement  Company, 
worked  176,707  man-hours  without  a  dis¬ 
abling  injury. 

Louisville  limestone  quarry,  Louisville, 
Cass  County,  Nebraska,  operated  by  Ash 
Grove  Lime  &  Portland  Cement  Company, 
worked  1.59,712  man-hours  without  a  dis¬ 
abling  injury. 

Red  Hill  granite  quarry.  North  Garden,  Al- 
Ix-inarle  County,  Virginia,  operated  by  Su- 
ix-rior  Stone  Company,  worked  135,772  man¬ 
hours  without  a  disabling  injury. 

White  Haven  sandstone  quarry.  White 
Haven,  Luzerne  County,  Pennsylvania,  oper¬ 
ated  by  Tlie  General  Crushed  Stone  Com¬ 
pany,  worked  128,629  man-hours  without  a 
disanling  injury. 

St.  Stephens  limestone  qiiarrv,  St.  Ste¬ 
phens,  Wa.shington  County,  Alabama,  oper¬ 
ated  by  Lone  Star  Cement  Corporation, 
worked  12.5,094  man-hours  without  a  dis¬ 
abling  injury. 

Lawrence  limestone  and  shale  quarry,  Ada, 
Pontotoc-  County,  Oklahoma,  ojreratt-d  by 
Ideal  C<-ment  Company,  worked  124,.5.36 
man-hours  without  a  disabling  injury. 
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Dixun  limestone  quarry,  Dixon,  Lee 
County,  Illinois,  operated  by  Medusa  Port¬ 
land  Cement  Company,  worked  122,769 
man-hours  without  a  disablimt  injury. 

Bakers  trapstone  quarry,  Monroe,  Union 
County,  North  Carolina,  operated  by  Su^rior 
Stone  Company,  worked  121,813  man-hours 
witliout  a  msabling  injury. 

Jensen  limestone  quarry.  Riverside,  River¬ 
side  County,  California,  operated  by  River¬ 
side  Cement  Company,  worked  120,113  man¬ 
hours  without  a  disabling  injury. 

Millville  limestone  quarry.  Harpers  Perry, 
Jefferson  County,  West  Virginia,  operated  by 
Blair  Limestone  Division  of  the  Jones  & 
Laughlin  Steel  Corporation,  worked  115,569 
man-hours  without  a  disabhng  injury. 

Bedford  limestone  quarry,  Bedford,  Bed¬ 
ford  County,  Virginia,  operati-d  by  Blue 
Ridge  Stone  Corporation,  worked  111,136 
man-hours  without  a  disabling  injury. 

Earlham  limestone  quarry,  Earlham,  Madi¬ 
son  County,  Iowa,  operated  by  Maniuette 
Cement  Manufacturing  Company,  worked 
110,709  man-hours  without  a  disabling  in¬ 
jury. 

Portland  limestone  quarry,  Portland,  Pre- 
mont  County,  Colorado,  operated  by  Ideal 
Cement  Company,  worked  107,620  man¬ 
hours  without  a  disabling  injury. 

.Margerum  asphaltic  limestone  quarry,  Mar- 
geruin,  Colbert  County,  Alabama,  operated 
by  Alabama  Asphaltic  Limestone  Company, 
worked  104,813  man-hours  without  a  dis¬ 
abling  injury. 

Chanute  limestone  quarry,  Chanute, 
Neosho  County,  Kansas,  operated  by  Ash 
Crove  Litne  and  Portland  Cement  Company, 
worked  104,4;36  man-hours  without  a  dis¬ 
abling  injury. 

Cialloway  lime  and  rock  quariy,  Galloway, 
(ir«‘ene  County,  Missouri,  operated  by  Ash 
Grove  Lime  and  Portland  Cement  Company, 
worked  102,015  man-hours  without  a  dis¬ 
abling  injury. 

Lambertville  traprock  and  ..•rushed  stone 
quarry,  Lambertville.  Hunterton  County, 
New  Jersey,  operated  by  Kingston  Trap  Rock 
Company,  worked  101,038  man-hours  with¬ 
out  a  disabling  injury. 

(iranite  Canon  ballast  quarry.  Granite 
Canon,  Laramie  County,  Wyoming,  operated 
by  Morrison-Knudsen  Company,  Incor¬ 
porated,  worked  100,8(K)  man-hours  without 
a  disabling  injury. 

Auburn  limestone  quarry.  Auburn,  Cuyuga 
County,  New  York,  operated  by  The  General 
Crushed  Stone  Company,  worked  1(X),241 
man-hours  witliout  a  disabling  injury. 

Diamond  limestone  quarry.  Middle  Branch, 
Stark  County,  Ohio,  op«*rated  hy  The  Dia¬ 
mond  Portland  Cement  Company,  worked 
98,390  man-hours  without  a  disabling  injury. 

Keigley  limestone  and  dolomite  quarry, 
Payson,  Utah  County,  Utah,  operated  by 
Columbia-Cieneva  Steel  Division  of  the 
United  States  Steel  Corporation,  worked  95,- 
9.55  man-hours  without  a  disabling  injury. 

Bethlehem  limestone  quarry,  Bethlehem, 
Northampton  County,  Pennsylvania,  operated 
hy  B«-thlelu'm  Steel  Company,  worked  95,312 
man-hours  without  a  disabling  injury. 

Plant  No.  2  limestone  quarry,  Clinchfield, 
Houston  County,  Georgia,  o|X‘rated  by  Penn- 
Dixie  Cement  Corporation,  worked  94,.3().3 
man-hours  without  a  disabling  injury. 

Nazareth  cement  rock  quarry,  Naziireth, 
Northampton  County,  Pennsylvania,  op«*rated 


by  Lone  Star  Cement  Corporation,  worked 
92,453  man-hours  witliout  a  disabling  injury. 

No.  3  cement  rock  and  limestone  ouarry. 
West  Coplay,  Lehigh  County,  Pennsylvania, 
operated  by  Coplay  Cement  Manufacturing 
Company,  worked  91,495  man-hours  without 
a  disabling  injury. 

El  Paso  limestone  quarry,  El  Pa.so,  El  Paso 
County,  Texas,  operated  by  Southwestern 
Portland  Cement  Company,  worked  90,2.36 
man-hours  without  a  disabling  injury. 

Rock  Hill  traprock  quarry,  Quakertown, 
Bucks  County,  Pennsylvania,  operated  by 
The  General  Crushed  Stone  Company, 
worked  90,125  manrhours  without  a  dis¬ 
abling  injury. 

Mason  City  limestone  and  shale  quarry. 
Mason  City,  Cerro  Gordo  County,  Iowa, 
oix’rated  by  Lehigh  Portland  Cement  Com¬ 
pany,  worked  87,589  man-hours  without  a 
disabling  injury. 

Paxton  shale  quarry,  Paxton,  Alpena 
County,  Michigan,  operated  by  Huron  Port¬ 
land  Cement  Company,  worked  86,936  man¬ 
hours  without  a  disabling  injury. 

.Martins  Creek  limestone  quarry,  Martins 
Creek,  Northampton  County,  Pennsylvania, 
operated  by  Alpha  Portland  Cement  Com¬ 
pany  worked  8.5,5.55  man-hours  without  a 
disabling  injury. 

Plant  No.  3  limestone  quarry,  Richard  City, 
.Marion  County,  Tennessee,  operated  by 
P«‘nn-Dixie  Cement  Corporation,  worked  85,- 
.360  man-hours  without  a  disabling  injury. 

Dglesby  limestone  quarry,  Ogh-sby,  La¬ 
Salle  County,  Illinois,  uperatixl  by  Lehigh 
Portland  Cement  Company,  worked  85,068 
man-hours  without  a  disabling  injury. 

Virginia  limestone  and  shale  quarry, 
Cloverdale,  Botetourt  County,  Virginia, 
oix*rated  by  Lone  Star  Cement  Corporation, 
worked  83,644  man-hours  without  a  dis¬ 
abling  injury. 

Watertown  limestone  quarry,  Watertown, 
Jefferson  County,  New  York,  cqx^rated  by  The 
General  Crushed  Stone  Company,  worked 
82,647  man-hours  without  a  disabling  injury. 

York  limestone  quarry,  York,  York  County, 
Pennsylvania,  operated  by  National  Gypsum 
Company,  worked  82,600  man-hours  without 
a  disabling  injury. 

Nazareth  limestone  quarry,  Nazareth, 
Northampton  County,  Pennsylvania,  operated 
by  Nazareth  Cement  Company,  work<-d  82,- 
.560  man-hours  without  a  disabling  injury. 

Cedar  Hollow  lime  quarry,  Devault,  Ches¬ 
ter  County,  Pennsylvania,  op«-rated  by  War¬ 
mer  Company,  worked  82,064  man-hours 
without  a  disabling  injury. 

Northampton  cement  rix-k  quarry,  North¬ 
ampton,  Northampton  County,  Pennsylvania, 
operated  by  Universal  Atlas  Cement  Corn- 
pan  v,  worked  80, .5.51  man-hours  without  a 
disaoling  injury. 

Greencastle  No.  2  crushed  stone  quarry, 
Greencastle,  Putnam  County,  Indiana,  opi-r- 
ated  by  The  Ohio  &  Indiana  Stone  Coqxira- 
tion  worked  80,424  man-hours  without  a 
disabling  injury. 

Natividad  dolomite  (piarry,  .Salinas,  Mon¬ 
terey  County,  California,  op<‘rated  by  Kaiser 
Aluminum  &  Chemical  Corporation,  worked 
76,?)60  man-hours  without  a  disabling  injury. 

InwiKxl  limestone  quarry,  InwfXKl,  Berke¬ 
ley  County,  W'est  Virginia,  operated  by  Tlie 
I.  E.  Baker  Company,  worked  7.5,.377  man- 
nours  without  a  disabling  injury. 


Petoskey  limestone  quarry,  Petoskey,  Pan- 
met  County,  .Michigan,  oix*rated  by  Petoskey 
Portland  Cement  Coinnany,  worked  75,04.3 
man-hours  without  a  disabling  injury. 

Silica  crushed  stone  (piany,  Sylvania,  Lu¬ 
cas  Caiunty,  Ohio,  OjXTated  by  Toledo  Stone 
6c  Gla.ss  Sand  ('ompany,  worked  75,000  man¬ 
hours  without  a  disabling  injury-. 

Jordanville  limestone  ejuarry,  Jordanville, 
Herkimer  County,  New  York,  o|X‘rated  by 
The  Cieneral  Cmslu-d  Stone  Ca)mpany, 
workctl  73,21.5  man-hours  without  a  dis¬ 
abling  injury. 

La  Salle  limestone  (piarry.  La  Salle,  La 
Salle  County,  Illinois,  o|X‘rated  by  Alpha 
Portland  Cement  ('ompanv,  workecl  72,99t) 
man-hours  without  a  disabling  injury. 

Mendota  limestone  (piarry,  Lilydale,  Da¬ 
kota  County,  Minnesota,  oix-rated  by  J.  L. 
Shiely  ('umpanv,  worked  72,4.38  mail-hours 
without  a  disabling  injury. 

Greencastle  limestone  (piarry,  Cireeiicastle, 
Putnam  County,  Indiana,  oix-rated  by  Lone 
Star  Cement  Corporation,  wcxrked  72,.389 
man-hours  without  a  disabling  injury. 

Dallas  limestone  and  shale  (iiiarry,  Dallas, 
Dallas  Caiunty,  Texas,  oix-ratecl  by  Lone  Star 
Cement  Corporation,  worked  71,8.54  iiiaii- 
hours  without  a  disaoling  injury. 

P'ordwick  limestone  and  shale  cpiarry, 
Fordwick,  Augusta  Clounty,  Virginia,  oix-r- 
ated  bv  Lehigh  Portland  Cement  ('ompany, 
worked  71,49.5  man-hours  without  a  dis¬ 
abling  injury. 

Kingston  trap  r(X'k  and  crushed  stone 
(piarry,  Kingston,  Somerset  County,  New 
Jersey,  (qx-rated  hy  Kingston  Trap  R(x-k 
Company,  worked  71,42.5  man-hours  without 
a  disabling  injury. 

Bonner  Springs  cement  nx-k  (piarry,  Bon¬ 
ner  Springs,  Wyandotte  (bounty,  Kansas, 
(qx-rated  by  Lone  Star  Cement  ('orixiration, 
worked  71, .'3.56  man-hours  without  a  disabling 
injury. 

Keystone  cement  nx-k  (piarry,  Bath,  North¬ 
ampton  ('ounty,  Pennsylvania,  (qx-rated  by 
Keystone  Portland  (’ement  Caimpany,  worked 
69,478  man-hours  without  a  disabling  injury. 

Reliance  “13”  cement  rock  (piarry,  Egynt, 
Lehigh  County,  Pennsylvania,  ojxrated  ny 
(iiant  Portland  Cement  Company,  worked 
68,876  man-hours  without  a  disabling  injury. 

Hercules  cement  nx-k  (piarry-,  SliH-kertown, 
Northampton  ('ounty,  Pennsylvania,  (qx-rated 
hy  Hercules  C'ement  (’orjxiration,  worked 
68,806  man-hours  without  a  disabling  injury. 

Union  Bridge  limestone  (piarry.  Union 
Bridge,  Frederick  and  (Carroll  (anilities-, 
Maryland,  (qx-rated  by  Lehigh  Portland 
(a-meiit  (aniipany,  worked  67,806  man-hours 
without  a  disabling  injury. 

.New  Braunfels  limestone  (piarry.  New 
Braiiidels,  ('omal  County,  Texas,  (qx-rated 
hy  United  States  (iypsiim  Company,  worked 
67,23)6  man-hours  without  a  disabling  injury. 

Delta  slate  (piarry.  Delta,  York  (  'ounty, 
Pennsylvania,  (qx-rated  by  The  f'liiikhou.ser 
Company,  worked  66,8(K)  man-hours  without 
a  disabling  injury. 

Birmingham  limestone  (piarry,  Birming¬ 
ham,  Jefferson  County,  Alabama,  operated  by 
Lone  Star  O-inent  Corixiration,  worked  65,- 
124  man-hours  without  a  disabling  injury. 

Birmingham  limestone  (piarry,  Tarrant, 

Jefferson  (amnty,  Alabama,  operated  by  Le- 
ligh  Portland  Cement  Company,  worked  64,- 
328  rnan-hours  without  a  disabling  injury. 
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Wainpuni  liiiM'ttone  quarry,  Wampum, 
Lawrence  Countv,  Fennsiyivania,  operated  by 
Medusa  Fortiancl  C«*ment  Company,  worked 
63,776  rnan-bours  without  a  disabling  injury. 

Fort  Worth  limestone  quarry.  Fort  Worth, 
larrant  (>>unty,  Ti’xas,  ojK-rated  by  Trinity 
Fortland  Ck-ment  Division  of  the  Ck^neral 
Fortland  Oiwnt  Ck>tnpany,  worked  63,679 
man-hours  without  a  disabling  injury. 

Sandt’s  Eddy  cement  rcK-k  cpiarry,  Easton, 
.Sortiiampton  lk>unty,  Fennsylvania,  ojK-rated 
by  Lehigh  Fortland  Oriient  (kimpany, 
worked  62,837  man-hours  without  a  dis¬ 
abling  injury. 

ilolston  limestone  quarry.  Mascot,  Knox 
(kiiinty,  Tenness<*e,  o{K‘rated  by  American 
Limestone  (kmipany,  worked  6(),280  man¬ 
hours  without  a  disabling  injury. 

Hillineyer  dolomite  ({uarry,  Bainbridge, 
l.ancast(‘r  (kmiity,  Fennsylvania,  oiM'rated 
by  'I  he  J.  Fk  Baker  Company,  worktJ  66,240 
man-hours  without  a  disabling  injury. 

Hudson  limestone  quarry,  Hudson,  Colum¬ 
bia  (klunty.  New  York,  oin^rated  by  Lone 
Star  Ck.-nient  (kiqxiration,  work«*d  60,048 
man-hours  without  a  disabling  injury. 

Fiirnams  liiiH'stone  (piarry,  Cheshire,  Berk¬ 
shire  (knmty,  .Massachusetts,  o{x;rated  by 
United  Stati's  CyiKuin  (kmipany,  worked 
59,849  iiian-hours  without  a  disabling  injury. 

Sylvania  limestone  ({uarry,  Sylvania,  Lucas 
County,  Ohio,  ojK-rated  bv  Medusa  Fortland 
(k-ment  (kmipany,  worked  .58,615  man-hours 
without  a  disabling  injury. 

Fhillipsbiirg  dolomite  ipiarry,  Fhillinsburg, 
Montgomery  (kmnty,  Ohio,  ojx-rated  by  The 
Laura  (travel  &  Stone  (kmipany,  worked  .57,- 
0(N)  niun-hours  without  a  disabling  injury. 

Joliet  limestoni;  ipiarry,  Joliet,  Will 
County,  Illinois,  oix-rated  by  Lincoln  (Crushed 
•Stone  Company,  worked  .55,987  man-hours 
without  a  disabling  injury. 

BriKiheud  cement  rtx'k  cpiarry,  Brodhead, 
Northampton  (knmty,  Fennsylvania,  operated 
by  National  Fortland  (k-ment  Company, 
worked  .55,680  man-hours  without  a  dis¬ 
abling  injury. 

Bellevin-  crushed  stone  quarry,  Bellevue, 
Sandusky  (kmnty,  Ohio,  oix-ruted  by  The 
Franc-e  Stoiur  (kmipany,  worked  .54,88.5  man¬ 
hours  without  a  disabling  injury. 


York  dolomite  quarry,  York,  York  County, 
Fennsylvania,  operated  by  The  J.  E.  Baker 
Company,  worked  .54,2(X)  man-hours  without 
a  disabling  injury. 

Ormrod  limestone  and  cement  stone  quarry, 
Ornirod,  Ix-high  County,  Fennsylvania, 
operated  by  Lenigli  Fortland  Ck-ment  Com- 
Iiany,  worked  52,407  man-hours  without  a 
disabling  injury. 

Southwestern  limestone  quarry,  Fairborn, 
(ireene  (kmnty,  Ohio,  operated  by  South¬ 
western  Fortland  (k-ment  Company,  worked 
.52,026  man-hours  without  a  disabling  injury. 

B<x-ttcher  lime-stone  quarry,  LaForte,  Lari¬ 
mer  (k)unty,  (kilorado,  ojx-rated  by  Ideal 
(k-ment  Company,  worked  49,612  man-hours 
without  a  disabling  injury. 

la-high  limestone  and  hrownstone  shah- 
quarry,  Mitchell  and  Brownstown,  Lawrence 
and  Jackson  (kmnth-s,  Indiana,  op<;rated  by 
Lehigh  Fortland  (k-ment  Company,  worked 
49,2ii6  man-hours  without  a  disabling  injury. 

iManpu-tte  liim-stoiK-  quarry.  Cape-  Cirar- 
de-aii,  (Jape-  (Jirarde-aii  (Jounty,  Missouri, 
operateel  by  Marejue-tte  Cement  Manufactur¬ 
ing  (kmipany,  worke-d  48,846  man-hours 
without  a  disabling  injury. 

St.  Louis  lime-stone*  (|uarry,  St.  Lemis,  St. 
Louis  County,  Missouri,  operate-d  by  Alpha 
Fortland  Ce-me-nt  Company,  worke-eJ  46,806 
man-hours  without  a  elisabling  injury. 

Davenimrt  lime-stone  epiarry,  Davenport, 
Se-eitt  (Jemnty,  leiwa,  ei|x-ratt-d  by  Dewey 
Feirtland  (k-ment  (Jemipany,  worked  4.5,760 
man-hemrs  withemt  a  disabling  injury. 

Natiemal  City  gypsum  rex-k  e}uarry,  Na- 
tiemal  (Jity,  Jeiscei  (kmnty,  .Michigan,  operated 
by  Natiemal  (Jypsiim  (kmipany,  weirked  4.5,- 
515  man-hemrs  without  a  disabling  injury. 

Siqx-rieir  lime-stone  eiuarry,  Siqx-rieir,  Jewell 
Cemnty,  Kansas,  eijx-rate-d  by  Ideal  Cement 
(kmipany,  weirke-d  4.5,2.'iO  man-hemrs  without 
a  eli.sabling  injury. 

Bliiffton  crushe-d  stone-  eiuarrv,  Bliifftem, 
Wells  Cemnty,  Indiana,  eipe-nite-el  by  The-  Erie 
Sterne  (kmipany,  workeel  4.5,013  man-hemrs 
withemt  a  elisabling  injury. 

(Asbiiry)  Kneixville  lime  epiarry,  Knoxville-, 
Kneix  (Joiinty,  Te-nnesse-e,  o|x-rated  by  T^e 
Stanelarel  Lime-  and  Stone  Ceimpany,  weirked 
44,784  man-hemrs  without  a  disabling  injury. 


Evansville  cement  rock  quarry,  Evansville, 
Berks  (kmnty,  Fennsylvania,  operated  by 
Allenteiwn  Fortland  Cement  Company, 
weirke-d  43,.509  man-hours  withemt  a  dis¬ 
abling  injury. 

West  (kinshohex-ken  cement  quarry.  West 
Conshohocken,  Montgomery  County,  Penn¬ 
sylvania,  operated  by  Valley  Forge  Cement 
Company,  worked  43,293  man-hours  without 
a  disabling  injury. 

San  Juan  limesteme  ejuarry,  San  luan,  San 
Be-nito  County,  California,  operatea  by  Ideal 
Cement  Company,  weirkeel  42,724  man-hours 
withemt  a  disabling  injury. 

Martha  limestone  ejuarry,  Martha,  Wilson 
Cemnty,  Tenne-sse-e,  ojx-rated  by  Marejuette 
Ce-me-nt  Manufacturing  Company,  worked 
42,661  man-hours  without  a  disabling  injury. 

Winterse-t  lime-stone  epiarry,  Winterset, 
Madisem  Cemnty,  Iowa,  ojx-rate-d  by  Penn- 
Dixie-  Ceme-nt  Corporation,  worked  42,:30.5 
man-hours  without  a  disabling  injury. 

Stoughton  traprcK-k  ejuarry,  Stoughton, 
Norfolk  County,  Massachusetts,  ojx-rated  by 
Stoughton  Crushed  Stone  Company,  worked 
42,120  man-hours  without  a  disabling  injury. 

Preispect  Stone  Plant  No.  6  limestone- 
ejuarry,  Prosjx-ct,  Oneida  County,  New  York, 
ojx-rated  by  Eastern  HcK-k  Preiducts,  Incor- 
jxirate-d,  worked  41,420  man-hours  without 
a  disabling  injury. 

.Montgomeryville  traprixk  ejuarry,  Mont- 
gomeryville,  Meintgomery  County,  Pennsyl¬ 
vania,  ojx-rated  by  Montgomery  Stone  Com- 
jiany,  weirke-d  40,500  man-hours  without  a 
disabling  injury. 

lola  limestone  and  shale  ejuarry,  lola,  Al¬ 
len  County,  Kan.sas,  ojxirated  ny  Lehigh  Port¬ 
land  Cement  Company,  worked  .39,5.^  man¬ 
hours  without  a  disabling  injury. 

Thomasville  crushed  stone  ejuarry,  Thomas- 
ville,  York  County,  Pennsylvania,  ojierated 
by  The  J.  E.  Baker  Company,  worke-d  38,400 
man-hours  without  a  disabling  injury. 

Luckey  limestone  ejuarry,  Luckey,  Wexxl 
County,  Ohio,  ojxirated  by  National  Gypsum 
(Jompany,  worked  37,4(K)  man-hours  without 
a  disabling  injury. 

Devil’s  Slide  limestone  ejuarry.  Devil’s 
Slide,  Morgan  County,  Utah,  eijx-rated  by 
Ideal  Ceme-nt  Company,  worked  .36,729  man¬ 
hours  without  a  disabling  injury. 

Fredonia  lime-stone  quarry,  Fredonia,  Wil¬ 
son  County,  Kansas,  ojx-rated  by  Consoli¬ 
dated  Cement  Ceiipeiration,  worke-d  34,944 
man-hours  without  a  disabling  injury. 

Frazier  limestone  ejuarry.  East  F'ultonham, 
Muskingum  County,  Onio,  ojx-rate-d  by 
Columbia  Cement  Division  of  the  Pittsburgh 
Plate  Glass  Company,  worke-d  .34,0.3.3  man¬ 
hours  without  a  disabling  injury. 

Charmian  rexifing-granules  ejuarry.  Blue 
Hidge  Summit,  Franklin  County,  Pennsyl¬ 
vania,  ojx-rate-d  by  The  Funkhouser  Com- 
jiaiiv,  worke-d  .33,696  man-hours  without  a 
disabling  injury. 

Buffalo  shale  ejuarry,  Buffalo,  Erie  County, 
New  York,  ojx-rateel  by  Lehigh  Portland 
Cement  Ceimpany,  weirke-d  .32,70.5  man-hours 
withemt  a  disabling  injury. 

Maryne-al  limestone  ejuarry,  Maryneal,  Nei- 
lan  Ceiunty,  Texas,  ojierated  by  Lone  Star 
Cement  Ceiiporation,  weirke-d  .31,107  man- 
hours  without  a  disabling  injury. 

Wauke-sha  limestone  quarry,  Waukesha, 
Waiike-sha  County,  Wisconsin,  ojierated  by 
Wauke-sha  Lime  and  Stone  Company,  worked 
.'30,080  man-hours  without  a  disabling  injury. 


IXPLOSIVIS  UMRS— If  you  oro  oxitorioiicing  or  onticipoto  logoi  or  public 
rolotions  probloms  orUIng  from  bloating  offocta— 

Smnd  for  Our  NEW  BROCHURE  Dmtcribing  Our  Sorvicoa 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES:  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

Scfc*4wl«  Accamnaniai  Brm€liiir») 

VIBRAriON  INGINKRINe  COMPANT 

301  Hotlaten  Notional  Konk  tUg.  Phono  OLodttono  5-1  Ml  Hoxloton,  Po. 

Or.  L.  Don  loot,  ProtidonI,  Harvard,  Mau. 

JOHN  W.  JONES 

iACEY,  MocCAllUM  A  ASSOC.,  LTD.  EANALD  E.  JONES  lEET  ASSOCIATES  DIV.  D.  C.  TOYE 
4123  Sherbrook*  St.,  Wail  Jinny  Hill  toad  Harvard.  Mau.  904  47th  Av*.,  N.E. 

Monlraal.  Qua.,  Canada  Chothlra,  Conn.  Philip  t.  aargar.  Mgr.  Portland  13,  Oro. 
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POW 
SWING 
JUMBOS 


HYDffAUl/C  DRfrrfK 
POStnONE  R 


and 


REMOTE 

CONTROLLED 

DRILLS 


GARDNER-DENVER 


MOTOIS  ^ 


THE  QUALITY  LEADER  IM  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 
rOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Gardn«r>D«nv*r  Company,  Quincy,  Illinois 

In  Canada:  Gardnor-Donvor  Company  (Canada),  Ltd.,  1 4  Curity  Avonuo,  Toronto  1 6,  Ontario 


TRUCK 


TRAaOR 


HALF-TRACK 


JUMBO  CARRIAGE 


SINCE  1859 


for  mounting  on  your  own  equipment ••• 

All  positioning  and  drilling  operations  hydrau- 
I  lically  operated  and  remotely  controlled  from 

driller’s  station.  All  positioning  hydraulically 
locked.  Write  for  information. 
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Tamping  Till  —  Troclolr 
with  a  U  RoiCLEVELANO 
Multipl*  Tompar  oftachmpnt 
ofd  work-iovinp  air  laad 
kpppi  UP  with  pithpr  thra* 
man  ihovaling — or  a  back¬ 
filling  tractor.  You  cut  coiti. 


■  ackfllling  —  Tractoir- 
poworad  paving  broakari 
opon  tha  tranch,  Tractair 
aquippad  with  backfill  blada 
cloiat  It,  and  Tractair- 
poworad  La  Roi-CIEVEIANO 
backfill  tomport  tamp  it. 
Again  you  tovo. 


■raaking  pavgmgnt  — 

with  a  Troctoir-powarad 
Akodal  52  la  Roi-CIEVE- 
LANO  Paving  Braokar,  This 
tool,  datignad  for  haavy- 
duty  work,  is  idool  for 
braoking  tha  toughast  con- 
crata,  Oparotors  lika  its 
aosy-hondling  powar. 


Digging  — •  Uia  Tractair 
with  hydraulic  bockhoa  at- 
tochmant  and  you  dig  os 
daap  as  7  faat  —  cut 
through  hard  ground  a  pick 
and  shovol  can't  panatrota 
—  kaap  tha  bottom  of  tha 
ditch  laval  —  dig  stroight- 
and  walls  and  squora  cor- 
nars.  Idaol  for  crompad 
quortars,  Kaaps  costs  down. 


\ 


Nation-Wide  Sales -Service  Network 


AlABAMAt  Blrmiftoliom,  Mobile  —  AtIZONAt  rhoeeii  ^  AKKANSAS;  liHle  tock 
— »  CAlIZORNlAi  Bokerifield,  lenf  Beoch,  lot  Aegelet,  Son  Froncitco  —  COlO* 
RAOOt  Denver,  Crond  junction  ~  CONNCCTICUTt  Hertford  — *  FLOKIOA:  Jackson* 
ville,  Miomi,  Tempo  CfOBCIA:  Auousto,  Oecotur  —  IDAHOf  Boise,  Idoko 
Foils,  Twin  Foils  ^  IlLINOIS:  Chicofo  ^  INOIANAi  Indionopolis  lOWAt  Coder 
lepids,  Oes  Moines,  Woterloo  KANSAS:  Creot  Bend,  Konsos  City,  Frott, 
Wichito  ^  KFNTUCKYt  lesinfton,  Louisville  —  lOUISIANAi  New  Orleons, 
Skreveport  —  MAINE:  Aufusto  MAKYLANDt  Boltimere,  Hyottsville  —  MASSA* 
CHUSETTS:  Hyde  Fork,  Newton  Hioklends,  Worcester  MiCHICANt  Detroit, 
Crond  ffopids  MINNESOTA:  Duluth,  Minneapolis  —  MISSiSSIFFIi  Jockson  ^ 
MISSOUKh  Joplin,  St.  Louis  —  MONTANA:  Billinfs,  Creot  Foils,  Kolispell,  Mis* 
soulo  —  NEBBASKAt  OmoKo  —  NEW  HAMFSHlBEi  Monchester  —  NEW  JEKSEYi 


Cronford,  Kinoston  NEW  MEXICO;  Albuquerque  NEW  YOKKi  Albony,  Binq* 
homton,  Buffalo,  Lonq  Island  City,  Newburfh,  Fochetter,  Souferties,  Syrocuie, 
Whitesbore,  Woodside  (L.l.)  —  NOtTH  CAROLINA  Chorlotte  —  OHlOi  Cincin- 
noti,  Clevelond,  Columbus,  Doyton,  Toledo  —  OKLAHOMA-  Oklohomo  City,  Tulso 
^  OtECON:  Fortlond  —  FENNSVLVANlAi  Bethlehem,  Horrisbuff,  Fhilodelphio, 
Fittsburqh  —  RHODE  ISLAND:  Frevidence  —  SOUTH  CAROLINA.  Columbiq  — 
SOUTH  DAKOTA:  Rapid  City,  Siowa  Foils  —  TENNESSEE  Chottonoogo,  Knoavillo, 
Memphis,  NoshvUle  —  TEXAS:  Dollos,  El  Foso,  Houston,  Lubbock,  Son  Antonio  « 
UTAH.  Solt  Lofco  City  —  VIRCINIA.  Richmond,  Roonoke  —  WASHINCTONi 
Soottle,  Spokono  ^  WEST  VIRCINIA.  Clorksburq,  South  Chorloston  ~  WISCON* 
SIN.  Milwoukoo  —  WYOMINCi  Cospor. 


cuts  costs  with  multi-purpose  usefulness 


Str««t  patching  _  with  a  U  Roi  ClEVELAND 
patch  drill  tnounlad  on  th*  raar  plotform  of  o 
Troctoir.  Thii  unit  drills  closcly-spocad  hoUs 
within  o  7-foot  radius,  than  broochos  tha  saction 
of  povamant  loosa  for  aosy  ramovol. 


Comprassort 
Rock  Drills 
Troctoir 
Enginas 


A  Subsidiary  af  Wastlnghausa  Air  iraha  Ca. 

Rfonfs:  Milwoukaa  •  Clavaland  —  Graanwich  —  Dunkirk,  Ohio  •  Coldwotar,  Mich. 


MULTI-PURPOSE  usefulness  —  that's  the  key  to 
Tractair's  ability  to  lower  costs. 


for  drilling  rock,  tamping  fill,  breaking  pavement. 


And  when  Tractair  is  equipped  with  its  front-end 
loader  and  attachments,  you  can  load,  lift,  backfill. 
Tractair  can  also  be  used  for  digging  and  hoisting. 


Let  your  Le  Roi  distributor  demonstrate  how  Tract- 
air's  multi-purpose  usefulness  can  improve  your  cost 
picture.  Call  him  or  write  us  for  further  information. 


It  doesn't  make  much  difference  how  big  or  how 
small  your  job  is,  there  are  always  a  thousand  and 
one  odds  and  ends  to  clean  up.  'That's  where  Tract¬ 
air  fills  the  bill.  Tractair  is  a  combination  35-hp  wheel 
tractor  and  105-cfm  compressor.  Its  mobility  lets 
you  take  air  power  where  you  need  it  —  air  power 
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Helps  Blast  16-Mile  Canal 
through  Florida’s  Everglades 


and  pulled  overland  was  designed 
by  Gahagan  Construction  Corpora¬ 
tion  to  carry  the  compressors  and 
drilling  towers.  The  work  is  under 
the  control  of  Jacksonville,  Fla.  Dis¬ 
trict  of  the  Corps  of  Engineers,  U.  S. 
Army. 

Four  Ingersoll-Rand  X71-WD 
Drills  were  selected  to  do  the  drill¬ 
ing  because  of  their  high  drilling 
speed  and  hole  cleaning  ability  espe¬ 
cially  on  deep  holes.  Two  Ingersoll- 
Rand  Gyro-Flo  600  cfm  rotary 
compressors  were  chosen  because  of 
their  light  weight  and  ability  to 
deliver  high  pressure  air  at  full  load. 

Ingersoll-Rand  makes  a  full  line 
of  contracting  equipment.  Ask  about 
the  I-R  Contractors  Combination. 

947-3 


and  semi-fluid  waste  land  of  the 
Everglades. 

The  contract  covers  part  of  a  huge 
flood  control  and  water  conservation 
project  that  will  consist  of  a  series 
of  levees  and  borrow  pit  drainage 
canals  dividing  the  district  into  vast 
protected  areas.  An  artificial  lake 
1500  square  miles  in  area  will  be 
created  which  will  be  used  to  store 
excess  flood  waters  until  needed  for 
irrigation  and  restoration  of  water 
levels  during  dry  periods. 

To  drill  11  of  the  16  miles  of  90 
foot  canal  under  existing  conditions 
required  radical  innovations  in  rock 
drilling  equipment.  A  special  all 
aluminum  amphibious  drill  barge 
that  can  be  towed  through  water 


Amphibious  barge 
readily  towed  through  water 
or  overlaud,  carries  four 
I-R  famous  XZ/IFD  Drills 
powered  hy  two  I-R 
Gyro-Vlo  Compressors 


Deep  in  the  heart  of  Florida’s  Ever¬ 
glades,  the  Gahagan  Construction 
Corporation  of  New  York  is  en¬ 
gaged  in  drilling  and  blasting  IVz 
million  cubic  yards  of  coral  rock. 
The  rock  lies  in  16  miles  of  proposed 
drainage  canals  across  the  peat 


Inder.?oll-Rand 

11  BROADWAY,  NEW  YORK  4,  N.  Y. 


COMPRESSORS  •  ROCK  ORILIS  •  AIR  TOOLS  •  TURBO  BLOWERS  •  CONDENSERS  •  CENTRIFUGAL  PUMPS  •  DIESEL  AND  GAS  ENGINES 

THE  EXPLOSIVE.S  ENGINEER  •  MAY-JUNE,  I9S4 


YOUR  FOOTAGE 

in  the  softer  rock  formations 


Cnica^o  FVieiimatic 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 


The  new  CP-555’s  short 
over  all  length  permits  set¬ 
up  in  restricted  quarters. 


Now,  for  the  first  time,  you  can  have  a  fast  and  powerful  rotary  drill 
with  an  entirely  independent  rtTtary  motor  feed  that  affords  full  control 
at  all  times.  And  it’s  all  combined  in  one  compact  machine  —  the 
new  CP-555  Rotauger.  Available  for  dry  or  wet  drilling,  it  drills 
2V2  inch  holes  in  speeds  of  2  to  4  feet  per  minute  in  depths 
to  100  feet  or  more  in  gypsum,  talc,  medium  limestones  and  other 
softer  formations.  For  more  information  write  for  Bulletin  SP-31 10, 
Chicago  Pneumatic  Tool  Company,  H  East  44th  St.,  New  York  17,  N.  Y. 


IMPOSSIBLE 

WITHOUT 

EXPLOSIVES 


I2U  niillion  tons  ot  iniii  tin-,  it  vx-n-  tiiiiicd  in  (i|)rti  pits  amJ 

iiiKltTfiroiiiid  ()[)crati(iiis  last  year.  I’liis  [iliotofirapli  shows  some  of  the  highly 
mechanized  operations  which  make  such  huge  production  possible. 

But  before  the  ore  can  he  dug,  millions  of  poumls  of  explosives  are  used 
to  break  it  h»ose  from  working  faces,  to  assure  easy  shovel  digging  and  rapid 
transportation  of  the  ore  to  the  crushing  and  washing  [ilants. 

The  manufacture  of  explosives  atid  the  knowledgf?  of  their  efTi<Ment  and 
e«‘onomical  use  have  been  Hercules  business  for  U)  years.  During  this  time 
we  have  studied  the  varying  eonditions  under  which  explosives  are  used 
and  have  [lioneered  in  deveh»ping  the  right  types  of  ex[)losive8  for  industrial 
lu'eds.  Hercules  explosives  and  s*-rvices  assure  (‘<-ononii<'al  and  eHicient 
blasting  not  oidv  in  metal  mining,  hut  in  coal  ttiining,  ipiarrying,  construc¬ 
tion —  in  fact,  wherever  explo>i\es  are  used. 

HERCULES  POWDER  COMPANY  A 

Explosives  Department,  99()  Kina  Wilmington  99,  Del. 

Rirmingliam,  Ala.;  Chicago,  III.;  Duluth,  Minn.;  Hazleton,  I’a.;  Joplin,  Mo.;  IjOtt 
Angeles,  (lal.;  New  York,  N.  Y.;  i’ittshiirgh,  I’a.;  Salt  l.ake  (aty,  Utah;  San  Francisco,  Cal. 
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